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physician care plans, hospital discharge planning support, support patient adherence to
medication regimens, and provided education related to self-management activities to decrease
risk for acute exacerbations of chronic diseases). Therefore, we examine the number of
telephonic and in-person contacts between KTBH staff and their participants. For each
participating beneficiary, the KTBH program provided RTI with a count of the number of
contacts by type: telephonic, in-person visits, and written communications (e.g., mail, fax, and e-
mail). The KTBH program also provided information on who was contacted (e.g., caregiver,
patient, provider, and nephrologist).

4.2 Methods

4.2.1 Participation Analysis Methods

We determined participation status during the demonstration period using a monthly
indicator provided to us by ARC in the Participant Status file to align with dates of eligibility for
the KTBH demonstration. We report the percentage of intervention beneficiaries who consented
to participate for at least 1 month during the intervention period as well as those who never
consented to participate and the reason for nonparticipation (refused or never contacted/unable to
be reached). We also report the percentage of beneficiaries who, after initial consent, were
continuous participants (while eligible for the KTBH program) and the percentage of
beneficiaries participating for more than 75% of their eligible months.> These latter two sets of
numbers provide an estimate of the number of beneficiaries with whom the KTBH program had
the greatest opportunity to intervene. Because beneficiaries lose eligibility for various reasons
over time (e.g., loss of Part A or Part B benefits, or due to death), we report counts of full-time
equivalents (FTEs) or numbers of intervention and comparison beneficiaries weighted by the
fraction of the demonstration period each beneficiary was eligible. Only beneficiaries who had at
least 1 day of eligibility in both the baseline and demonstration periods are included in these
analyses.

We also conduct a multivariate logistic regression analysis to determine the predictors of
participation versus nonparticipation among those in the intervention group. The logistic model
used in this study to identify differences in the likelihood of a beneficiary being in the participant
group versus the nonparticipant group as a function of baseline and intervention period clinical
factors, baseline cost, and baseline demographic factors is specified as

Log e (pi/ [1 — pi]) = BX; + error, (4-1)

where - P; = the probability that the ith individual will consent to participate, AXi = an index
value for the ith individual based on the person’s specific set of characteristics (represented by
the vector), and e = the base of natural logarithms. The probability of a beneficiary being in the
participant group is thus explained by the variables.

5 A beneficiary becomes ineligible to participate if he/she enrolls in a Medicare Advantage (MA) plan, loses
eligibility for Part A or B of Medicare, moves out of the demonstration area, gets a new primary payer (i.e.,
Medicare becomes secondary payer), receives hospice care, or dies.
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Table 4-3
Participation in the KTBH CMHCB demonstration program:
Original population

Characteristics Statistic
Number of intervention months 36
Participation rate (entire demonstration period) 47%

Length of participation

Continuous participation after engagement 27%
After initial participation, became a continuous non-participant 18%
Intermittent participation 2%
Nonparticipation (never agreed) 53%
Refused to participate when contacted 33%
Not contacted/unable to be contacted 21%
Beneficiaries participating more than 75% of eligible months 26%

Number of participants in selected months

Month 6 1,810
Month 12 1,640
Month 24 1,383
Month 36 (last month) 1,018

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries.

! Numbers reported for the intervention periods include only persons who have some baseline
eligibility.

Data Sources: Medicare claims data, Medicare enrollment database.

Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/tables/tableKTBH-2.sas 09FEB2010.
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Table 4-4
Participation in the KTBH CMHCB demonstration program:
Refresh population

Characteristics Statistic
Number of intervention months 24
Participation rate (entire demonstration period) 45%

Length of participation

Continuous participation after engagement 27%
After initial participation, became a continuous nonparticipant 15%
Intermittent Participation 2%
Nonparticipation (never agreed) 55%
Refused to participate when contacted 37%
Not contacted/unable to be contacted 19%
Beneficiaries Participating more than 75% of eligible months 26%

Number of participants in selected months

Month 6 790
Month 12 687
Month 24 (last month) 527

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries.

! Numbers reported for the intervention periods include only persons who have some baseline

eligibility.
Data Sources: Medicare claims data, Medicare enroliment database.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/tables/tableKTBH-2.sas 09FEB2010.

4.3.2 Characteristics of the KTBH Intervention and Comparison Populations

In addition to evaluating the level of initial engagement by KTBH, our participation
analysis is designed to confirm that the selection procedures produced similar demographic,
disease, and economic burden profiles between the intervention and comparison groups for both
the original and refresh populations. Identifying any systematic baseline differences in
demographic characteristics, health status, or baseline chronic condition patterns between the
intervention and comparison group beneficiaries is important because the contractual and
financial benchmarks established as part of the CMHCB demonstration program are based on an
ITT framework and an assumption that the intervention and comparison groups are equivalent or
essentially equivalent at the start of the demonstration.
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Because the date of randomization and the go-live date for each CMO was a month or
less apart, we used the go-live date as our reference point and examined claims for 1 year prior to
the go-live date. Only beneficiaries that had some eligibility in both the baseline and intervention
periods were selected for this analysis. We explore the sufficiency of the randomization
procedures for producing similar populations based on the selection strata and other variables.
We also examine whether there are any systematic baseline differences in the disease burden
between the intervention and comparison group beneficiaries assessed at the start of the
demonstration. Supplement 4A provides tables showing the percent of beneficiaries by these
characteristics for the intervention and comparison populations for both the original and refresh
populations.

Characteristics of the KTBH original population—Beneficiaries for both the
intervention and comparison groups were eligible based on having annual Medicare costs of
$5,000 or higher in 2004, having a 2004 HCC risk score of 1.7 or greater, and meeting specific
diagnostic criteria. We observe both cost and HCC score equivalency between the intervention
and comparison groups. The mean HCC score for both the intervention and comparison groups
was 1.4, meaning that beneficiaries selected for the demonstration were, on average, predicted to
be 40% more expensive than the average fee-for-service (FFS) beneficiary.

Based on beneficiary characteristics, there were no statistically significant differences
between the intervention and comparison populations at baseline. The intervention group had
similar beneficiary characteristics and similar baseline rates of chronic conditions. Out of a large
number of comparisons, one would expect to find a small number of the comparisons statistically
significant by chance, but none were found.

Characteristics of the KTBH refresh population—Beneficiaries for both the original
and refresh populations were eligible for the same reasons as above with the additional exclusion
of institutionalized beneficiaries. We observe only one statistically significant difference in the
beneficiary characteristics — the intervention population had a 2.8 percentage point higher rate of
strokes at baseline than the comparison group.

Characteristics of Participants in the KTBH Original and Refresh Populations - In
Supplement 4A, we report the beneficiary characteristics that predict participation in the KTBH
CMHCB demonstration program for both the original and refresh populations. Within the
original population, beneficiaries who participated were in better health than those who did not
and participants showed significantly higher rates of chronic conditions such as coronary artery
disease, diabetes with complications, and renal disease, indicating that the KTBH program had
some success with enrolling beneficiaries with significant chronic conditions. The results for the
refresh population indicate more success with enrolling sicker beneficiaries as measured by high
costs, high risk scores and higher rates of chronic conditions. Supplement 4A also provides
participation rates during the first 6 months of the demonstration by beneficiary demographic
characteristics, baseline clinical and financial characteristics, and intervention period health
status that we use in the multivariate modeling of participation.
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4.3.3 Characteristics of Participants in the KTBH Original and Refresh
Populations

In order to better understand the characteristics that most strongly predicted participation
in the demonstration, we estimated three logistic regression models for both the original and
refresh populations:

1. Model 1: Beneficiaries who participated at least 1 month in the first 6 months of the
intervention period compared with all other beneficiaries (nonparticipants);

2. Model 2: Beneficiaries who participated at least 1 month during the full intervention
period compared with all other beneficiaries (nonparticipants); and

3. Model 3: Beneficiaries who participated at least 75% of eligible months compared
with all other beneficiaries (nonparticipants and minimal participants).

Presentation of these regression results allows for a comparison of characteristics of
beneficiaries who agreed to participate during the initial 6-month engagement period for at least
1 month versus characteristics of beneficiaries who agreed to participate at any point during the
entire intervention period versus those who participated in the KTBH demonstration program
more than 75% of their eligible months. Model 1 reflects the initial recruitment emphasis by the
KTBH program, or characteristics of beneficiaries with whom the KTBH program had the
longest potential period of intervention. Model 3 reflects characteristics of the beneficiaries who
demonstrated the greatest willingness or ability to participate in the KTBH demonstration. For
each model, we estimated two equations; an equation with just demographic characteristics and a
full model equation that includes baseline and demonstration utilization and health status
variables. Because there is correlation between beneficiary characteristics and the other
variables, such as health status and baseline characteristics, we were most interested in
examining which beneficiary characteristics had the greatest effect on willingness to participate
before controlling for these other factors. The results for all three models were very similar in
direction and magnitude of effect of beneficiary characteristics on the likelihood of participation
so we do not display results of Models 1 and 2 in the body of the text (see Supplement 4A).

Tables 4-5 and 4-6 present the results of the logistic regression analyses that predict
participation based on various beneficiary characteristics for the original and refresh populations
for Model 3. Model 3a (columns 1 and 2) contains the odds ratio and associated statistical level
of significance for the equation with just beneficiary characteristics. Model 3b (columns 3 and 4)
contains the odds ratio and associated statistical level of significance for the equation with
additional utilization and health status variables. An odds ratio less than 1 means that
beneficiaries with a particular characteristic were less likely to participate; an odds ratio greater
than 1 means that beneficiaries with the particular characteristic were more likely to participate.
In general, the reference group comprises characteristics associated with younger and healthier
beneficiaries. Across all three models, the explanatory power of the studied beneficiary
characteristics was extremely low. Thus, the set of variables that we used were not strong
predictors of likelihood of participation. Pseudo R-squares for all of the models were less than
0.09, with the full Model 3 exhibiting pseudo R-squares of 0.05 for the original population and
0.02 for the refresh population. Supplement 4A contains tables that present the odds ratios and
level of significance for Models 1 and 2.
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Table 4-5

Logistic regression modeling results comparing beneficiaries that participated at least 75%

of eligible months during the KTBH CMHCB intervention period to all other intervention

beneficiaries: Original population?

Model 3A Model 3B
Characteristics OR p OR p°
Intercept 0.48 ** 0.40 **
Beneficiary characteristics
Male 0.87 N/S 0.88 N/S
African American/other/unknown 1.12 N/S 1.19 N/S
Age < 65 years 1.23 N/S 1.34 *
Age 75-84 0.97 N/S 1.02 N/S
Age 85 + years 0.52 *x 0.68 **
Medicaid 0.54 ** 0.49 *k
Baseline characteristics
Baseline HCC score medium N/I N/I 0.91 N/S
Baseline HCC score high N/I N/I 0.94 N/S
Medium baseline PBPM N/I N/I 1.19 N/S
High baseline PBPM N/I N/I 1.23 N/S
Baseline Charlson score medium N/I N/I 0.90 N/S
Baseline Charlson score high N/I N/I 1.08 N/S
Demonstration period health status
Died N/I N/I 0.90 N/S
Institutionalized N/I N/I 0.06 **
Concurrent HCC score medium N/I N/I 1.26 *
Concurrent HCC score high N/I N/I 1.32 **
Number of cases 4,882 N/A 4,882 N/A
Chi-square (p<) 58.47 *x 268.01 **
Pseudo R-square 0.01 N/A 0.05 N/A

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per

month.

eligibility.

3

Numbers reported for the intervention periods include only persons who have some baseline

The regressions are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the demonstration.

N/I means not included; N/A means not applicable; N/S means not statistically significant.

* denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $567. The baseline Charlson score reference group is LT 3. The concurrent HCC

score reference group is .696 or less.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.

Program: bene02, partab3b, partab4b 27APR2010.
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Table 4-6
Logistic regression modeling results comparing beneficiaries that participated at least 75%
of eligible months during the KTBH CMHCB intervention period to all other intervention
beneficiaries: Refresh population®?

Model 3A Model 3B
Characteristics OR p° OR p
Intercept 0.43 ** 0.26 **
Beneficiary characteristics
Male 1.15 N/S 1.06 N/S
African American/other/unknown 1.00 N/S 1.02 N/S
Age < 65 years 0.79 N/S 0.76 N/S
Age 75-84 0.70 *x 0.69 *x
Age 85 + years 0.71 * 0.77 N/S
Medicaid 0.76 N/S 0.90 N/S
Baseline characteristics
Baseline HCC score medium N/I N/I 1.07 N/S
Baseline HCC score high N/I N/I 1.16 N/S
Medium baseline PBPM N/I N/I 0.95 N/S
High baseline PBPM N/I N/I 0.85 N/S
Baseline Charlson score medium N/I N/I 1.66 **
Baseline Charlson score high N/I N/I 1.60 **
Demonstration period health status
Died N/I N/I 1.15 N/S
Institutionalized N/I N/I 0.15 **
Concurrent HCC score medium N/I N/I 1.34 *
Concurrent HCC score high N/I N/I 1.38 *
Number of cases 2,326 N/A 2,326 N/A
Chi-square (p<) 12.99 * 58.04 **
Pseudo R-square 0.01 N/A 0.02 N/A

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per
month.

Numbers reported for the intervention periods include only persons who have some baseline
eligibility.

The regressions are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the demonstration.

¥ * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.
N/I means not included; N/A means not applicable; N/S means not statistically significant.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $527. The baseline Charlson score reference group is LT 3. The concurrent HCC
score reference group is .805 or less.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: bene02, partab3b, partab4b 27APR2010
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Model 3a shows that beneficiaries who were 85 years of age and older or those enrolled
in Medicaid were less likely to be participants, both proxies for poorer health status. (Table 4-5).
Examining Model 3b for the original population (Table 4-5), we continue to observe the same
pattern of influence of beneficiary characteristics on the likelihood of participation with one
exception: the introduction of baseline and demonstration period health status measures
introduces the influence of age less than 65 on participation status. This implies correlation
between baseline utilization and health status and being disabled. Beneficiaries who were
institutionalized during the first 6-month period of the demonstration more than 90% less likely
to participate than those not institutionalized, holding other factors constant. KTBH staff had
reported challenges engaging both the disabled and the institutionalized populations and worked
with CMS to exclude institutionalized beneficiaries from their refresh population. Beneficiaries
with medium and high concurrent HCC scores were more likely to be participants. Baseline
health status characteristics (e.g., HCC risk score, PBPM costs, and comorbidity indices) had no
impact on the likelihood of participation when controlling for baseline demographics and
demonstration period health status. This would suggest that the KTBH program was able to
engage those most immediately at risk of an acute event because of concurrent poor health status.
After the first eight months of the demonstration, KTBH reported that engagement with the first
group of beneficiaries, who were under the care of a nephrologist, was the easiest, whereas
healthier beneficiaries were less receptive to the program since they felt fine, did not think they
needed support offered by the program, and were not interested in having additional calls or
people coming to their homes.

There are a few noted differences in the results for the refresh population (Table 4-6)
such as age less than 65 or 85 and older having no impact on the likelihood of participation —
beneficiaries ages 75-84 are now found to be less likely to participate. Further, medium and high
baseline Charlson scores were positive predictors of participation, indicating more success in
engaging the sicker reference beneficiaries into their program. During the second site visit,
KTBH felt that they were limited in the ways that they could engage nursing home patients and
have them participate in all the features that the program offered. However, the percent of
institutionalized beneficiaries in the refresh population that participated was 14%, which was an
increase over 8% for the original population. Additionally, KTBH staff recommended that future
renal management programs target a younger age group so that they could make a difference in
the trajectory of beneficiaries’ quality of life at an earlier stage. With the increased participation
of older beneficiaries, there is a correlation with the indicators of decreased health status in the
refresh population.

4.3.4 Level of Intervention

In this section, we report the frequency of interaction between KTBH and intervention
beneficiaries for a subset of original intervention population beneficiaries who were fully eligible
and participating for the last 18 months of the KTBH CMHCB demonstration program. The
KTBH program evolved considerably over the first 18 months as KTBH staff began to
understand their population was not a target population specifically for advanced CKD and they
developed their chronic care program (Spain and McCall, 2008). Therefore, this analysis focuses
on the time period during which the KTBH program would have the most effect. We also
examine whether there is evidence of selective targeting of beneficiaries for intervention contacts
based upon level of perceived need as determined by beneficiary demographic, health status,
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baseline costliness, and acute care utilization during the demonstration period. The KTBH
program target population had a high prevalence of comorbid conditions, such as diabetes and
HF. During the second site visit, KTBH staff reported that they had expanded the clinical focus
of the program to also include identifying and treating the comorbid conditions of CKD—HF,
hypertension, cardiovascular disease, and diabetes mellitus — in order to slow the progression of
CKD. The KTBH program also developed a new program called the Late Stage Intervention
Program (LSIP) that targeted members with Stage 4 and 5 CKD, who were followed by the
nephrology partners. Thus, we expect to see a pattern of higher levels of intervention contacts for
beneficiaries in poorer health status or higher users of hospitalization services, especially for the
refresh population.

Descriptive statistics were performed using beneficiaries participating in the KTBH
demonstration program to determine the breadth and depth of contacts related to care management.
The data represent beneficiaries who were fully eligible and participating (unless they died) for the
last 18 months demonstration. Tables 4-7 and 4-8 provide a detailed description of the type of
contact and number of contacts during this time period for the subset of eligible beneficiaries.
Table 4-7 gives a broad sense of the primary person with whom the KTBH care managers were
contacting. The majority of contacts were made to or from the patient/caregiver (about 90%)
followed by providers at 7%. This confirms that the contacts are really focused on coaching
intervention and not on care coordination with providers. Table 4-8 shows the method of contact.
Telephonic contact was the dominant form of contact (90%), with about 4% of contacts being in-
person.

Table 4-7
Frequency distribution of KTBH Care Manager interactions: Total contacts’?
Original Refresh

Contacted Frequency Percent Frequency Percent

Patient/caregiver 30,250 89.8 14,956 90.3
Patient 25,405 75.4 12,708 76.7
Caregiver 4,845 144 2,248 13.6
Total provider 2,433 7.2 1,180 7.1
Provider 1,993 59 1,023 6.2
Nephrologist 422 1.3 139 0.8
Health plan 18 0.1 18 0.1
Facility/other 989 2.9 431 2.6
Dialysis center 256 0.8 59 0.4
Facility-not dialysis center 465 1.4 231 14
Other 268 0.8 141 0.9
Total contacts 33,672 100.0 16,567 100.0

NOTES: KTBH = VillageHealth’s Key to Better Health.

! Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH
demonstration.

Includes any inbound and outbound contact as well as fax, e-mail, and mailings.

Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/encount2 15MAR2010

2
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Table 4-8
Frequency distribution of KTBH’s method of interaction: Total contacts*

Original Refresh
Method Frequency Percent Frequency Percent
Total telephonic 30,442 90.4 14,910 90.0
Telephonic outbound 28,161 83.6 13,755 83.0
Telephonic inbound 2,281 6.8 1,155 7.0
In-Person? 1,379 4.1 638 3.9
Other® 1,851 5.5 1,019 6.2
Total contacts 33,672 100.0 16,567 100.0

NOTES: KTBH = VillageHealth’s Key to Better Health.

! Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH
demonstration.

2 Any in-person contact: outbound, inbound, and not specified.

% E-mail, fax, and mail outbound, inbound, and not specified.

Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/encount2 15MAR2010

Table 4-9 displays the overall distribution of care management-related contacts for the
original population. A total of 1,198 unique original population beneficiaries met the selection
criteria - fully eligible and participating (unless they died) for the last 18 months of the
demonstration period. Observations were weighted by the fraction of eligible days, accounting for
fewer contacts due to attrition because of death, which resulted in 1,059 full-time equivalent
beneficiaries. The mean number of contacts for each beneficiary was 28 and the median was 22.
One-third of beneficiaries had less than 17 contacts and one-third of beneficiaries had 27 or more
contacts over the 18 month period.

Table 4-10 displays this same information for the refresh population. A total of 581
unique refresh population beneficiaries met the selection criteria (505 full-time equivalents). The
distribution of the contacts was similar to the original population.

Table 4-11 displays the percent of participants with care manager interactions — in-person
visits, telephone contacts inbound and outbound, and total contacts (telephonic and in-person) by
frequency of contact over the last 18 months of the demonstration for the original population.
Nearly 60% of beneficiaries had no in-person visits. Sixteen percent of beneficiaries had one in-
person visit and another 20% of beneficiaries had 2 to 4 in-person visits during the 18-month
period.
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Table 4-9
Distribution of number of contacts with participants® in the KTBH CMHCB
demonstration: Original intervention population

Statistic Number Percent
Number of beneficiaries® 1,198 —
FTE beneficiaries* 1,059 —
Mean number of contacts 28 —
Median number of contacts 22 —
Mean number of months of contact 13 —
Median number of months of contact 13 —
Distribution low to high contact variables FTE beneficiaries Percent
0-16 contacts 287 27.1%
17-26 contacts 379 35.8%
27+ contacts 393 37.1%
Total 1,059 100.0%

NOTES: KTBH = VillageHealth’s Key to Better Health; FTE = full time equivalent.
! Contacts are restricted to in-person and telephonic inbound and outbound.
2 Participants are defined as patients and caregivers in this analysis.

® Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH
demonstration.

* Beneficiary counts weighted by fraction of eligible days = full-time equivalents.

Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter
data.

Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctab2 16 MAR?2010;
encount5 08JUNEZ2010.
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Table 4-10
Distribution of number of contacts' with participants® in the KTBH CMHCB
demonstration: Refresh intervention population

Statistic Number Percent
Number of beneficiaries® 581 —
FTE beneficiaries® 505 —
Mean number of contacts 30 —
Median number of contacts 22 —
Mean number of months of contact 13 —
Median number of months of contact 13 —
Distribution low to high contact variables FTE beneficiaries Percent
0-16 contacts 119 23.6%
17-26 contacts 203 40.3%
27+ contacts 182 36.1%
Total 505 100.0%

NOTES: KTBH = VillageHealth’s Key to Better Health; FTE = full time equivalent.
1 Contacts are restricted to in-person and telephonic inbound and outbound.
2 Participants are defined as patients and caregivers in this analysis.

® Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH
demonstration.

* Beneficiary counts weighted by fraction of eligible days = full-time equivalents.

Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter
data.

Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctab2 16MAR?2010;
encount5 08JUNEZ2010..
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Table 4-11
Percent distribution of participants' with KTBH care manager interactions®:
Original intervention population

Number of FTE
Type and frequency of contact beneficiaries®* Percent
In-person
0 600 56.6
1 168 15.9
2-4 210 19.8
5-9 74 7.0
10-19 6 0.6
20+ 1 0.1
Telephonic inbound
0 529 50.0
1 190 18.0
2-4 227 214
5-9 74 7.0
10-19 27 2.6
20+ 11 1.0
Telephonic outbound
0 2 0.2
1 6 0.5
2-4 11 1.0
5-9 36 3.4
10-19 455 43.0
20+ 549 51.9
Total telephonic and in-person
0 2 0.2
1 6 0.6
2-4 10 0.9
5-9 29 2.8
10-19 379 35.8
20+ 633 59.8

NOTES: KTBH = VillageHealth’s Key to Better Health; FTE = full time equivalent.
! Participants are defined as patients and caregivers in this analysis.
Contacts are restricted to in-person and telephonic inbound and outbound.

Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH
demonstration.

Beneficiary counts weighted by fraction of eligible days = full-time equivalents.
Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctabl 16MAR2010.

2
3
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Participants in the KTBH program received a lot of phone calls during the last 18 months
of the demonstration. All but 2 beneficiaries received a telephone call from a care manager,
while 95% received 10 or more calls. Also of note is the number of inbound calls made to the
care managers — 50% of participants contacted the care manager. Combining telephone and visit
contacts, we observe that less than 1% of fully eligible and participating beneficiaries had no
contact for the 18-month period and another 4% had fewer than 10 contacts. Yet at the same
time, we observe 60% of beneficiaries had 20 or more contacts with the majority being telephone
contacts. We find very similar results in Table 4-12, which provides the same distributions for
the refresh population

Table 4-12
Percent distribution of participants® with KTBH care manager interactions®:
Refresh intervention population

Number of FTE
Type and frequency of contact beneficiaries®* Percent
In-person
0 265 525
1 98 19.5
2-4 110 21.7
5-9 28 5.6
10-19 4 0.7
20+ 0 0.0
Telephonic inbound
0 250 49.6
1 89 17.6
2-4 106 20.9
5-9 39 7.8
10-19 18 3.6
20+ 3 0.6
Telephonic outbound
0 1 0.2
1 2 0.4
2-4 3 0.5
5-9 18 3.6
10-19 209 41.4
20+ 272 53.8
Total telephonic and in-person
0 1 0.2
1 2 0.4
2-4 2 0.4
5-9 16 3.1
10-19 180 35.6
20+ 305 60.3

NOTES: KTBH = VillageHealth’s Key to Better Health; FTE = full time equivalent.

! Participants are defined as patients and caregivers in this analysis.

2 Contacts are restricted to in-person and telephonic inbound and outbound.

®  Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH demonstration.
*  Beneficiary counts weighted by fraction of eligible days = full-time equivalents.

Data Sources: RT1 analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctabl 16MAR2010.
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Table 4-13 displays the frequency of care management contacts by baseline HCC score
and type of contact. Contact by mode was not mutually exclusive in that a beneficiary could have
a combination of telephone and visit contacts any time during the last 18 months of the
demonstration period. Beneficiaries were stratified into three HCC categories ranging from an
HCC score greater than 3.1 to less than 2.0.

In-person visits—Beneficiaries in the highest risk category appear to have been targeted
for in-person visits. Beneficiaries in the high HCC risk group were 25 percentage points more
likely to have had 1 or more in-person visits as beneficiaries in the low HCC risk group. High
risk beneficiaries were almost 2 times more likely to have had 5 or more in-person visits
compared with the low risk group (7.7% versus 4.4%). These findings suggest that KTBH made
a focused effort to visit their higher acuity beneficiaries.

Telephone contacts—There is a high level of outbound telephonic contact across the
three risk categories. When examining the two highest categories of outbound calls, there are no
meaningful differences across the risk categories — more than 93% of participants received 10 or
more calls during the 18 month period. The high risk group was concentrated in the high
outbound call category, which equates to more than one call per month over the last 18 months
of the demonstration.

There is no difference in the percent of beneficiaries that received one or more contacts
when all modes of contact are combined — basically every beneficiary received at least one
contact. However, 66% of high risk beneficiaries had twenty or more contacts as compared to
53% for low risk category beneficiaries.

Similar results are found for the refresh population (Table 4-14). There are a higher
percentage of beneficiaries in the high HCC risk group for the refresh population (33%).
Beneficiaries in the high HCC risk group were 14 percentage points more likely to have had 1 or
more in-person visits as beneficiaries in the low HCC risk group. The main difference between
the original and refresh distribution of services by HCC risk is the narrowing of the differences
between the high and low risk categories indicating more of a breadth of contact for the refresh
population.

Table 4-15 provides a snapshot of the contact information for both the original and
refresh populations. Beneficiary participation was 47% for the original and 45% for the refresh
populations. For beneficiaries who were fully eligible and fully participating the last 18 months
of the demonstration, the mean number of contacts with the KTBH program was about 0.7 per
month for both populations. An alternative way of looking at rate of contact is number of months
between contacts. On average, the KTBH program contacted participants about every 1.4 months
with 43 days between contacts. Over an 18-month month intervention period, every 1.4 months
converts into 13 contacts.
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Table 4-13
Frequency of KTBH contacts by HCC score:
Original intervention population

HCC Score HCC
HCC Score Medium Score Low
High (>3.1) (2<3.1) (<2)
N =272 N =359 N =428
Contact mode Frequency % Frequency % Frequency %
In-person
0 119 43.8 186 51.8 295 68.9
1 55 20.2 61 17.0 52 12.1
2-4 73 26.8 76 21.2 61 14.3
5-9 21 7.7 34 9.5 19 4.4
10-19 4 15 2 0.6 0 0.0
20+ 0 0.0 0 0.0 1 0.2
Telephonic inbound
0 134 49.3 177 49.4 218 50.9
1 47 17.3 60 16.8 83 19.4
2-4 56 20.6 81 22.6 90 21.0
5-9 20 7.4 29 8.1 25 5.8
10-19 12 4.4 7 2.0 8 1.9
20+ 3 11 4 11 4 0.9
Telephonic outbound
0 1 0.4 1 0.3 0 0.0
1 3 11 0 0.0 2 0.5
2-4 4 15 3 0.8 4 0.9
5-9 11 4.0 14 3.9 11 2.6
10-19 102 374 141 39.4 212 49.6
20+ 152 55.7 199 55.6 198 46.4
Total telephonic and in-
person
0 0 0.0 1 0.0 0 0.0
1 3 11 0 0.1 2 0.5
2-4 3 11 3 0.8 4 0.8
5-9 8 2.9 13 3.5 9 2.1
10-19 79 29.0 116 322 185 43.2
20+ 179 65.8 226 63.1 227 53.2

NOTES: KTBH = VillageHealth’s Key to Better Health; HCC =Hierarchical Condition Category;
N = number of beneficiaries.

1 Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH
demonstration.

Beneficiary counts weighted by fraction of eligible days = full-time equivalents

2

Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctabl 16MAR2010
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Table 4-14
Frequency of KTBH contacts by HCC score:
Refresh intervention population

HCC Score HCC
HCC Score Medium Score Low
High (>3.1) (2<3.1) (<2)
N =168 N =173 N = 164
Contact mode Frequency % Frequency % Frequency %
In-person
0 75 44.6 94 54.3 96 58.2
1 34 20.2 38 22.0 27 16.4
2-4 45 26.8 30 17.3 35 21.2
5-9 12 7.1 9 5.2 7 4.2
10-19 2 1.2 2 1.2 0 0.0
20+ 0 0.0 0 0.0 0 0.0
Telephonic inbound
0 77 46.1 91 52.6 83 50.3
1 31 18.6 29 16.8 29 17.6
2-4 37 22.2 27 15.6 41 24.8
5-9 14 8.4 20 11.6 5 3.0
10-19 7 4.2 4 2.3 7 4.2
20+ 1 0.6 2 1.2 0 0.0
Telephonic outbound
0 1 0.6 0 0.0 0 0.0
1 1 0.6 1 0.6 0 0.0
2-4 1 0.6 1 0.6 1 0.6
5-9 6 3.6 9 5.2 4 2.4
10-19 62 36.9 75 43.4 72 43.6
20+ 97 57.7 87 50.3 88 53.3
Total telephonic and in-
person
0 0 0.0 0 0.0 0 0.0
1 1 0.6 1 0.6 0 0.0
2-4 1 0.6 1 0.6 0 0.0
5-9 5 3.0 7 4.0 4 2.4
10-19 53 315 67 38.7 60 36.6
20+ 108 64.3 97 56.1 100 61.0

NOTES: KTBH = VillageHealth’s Key to Better Health; HCC =Hierarchical Condition Category;

N = number of beneficiaries.

1 Beneficiaries had to be fully eligible and full participants in the last 18 months of the KTBH

demonstration.
2

Beneficiary counts weighted by fraction of eligible days = full-time equivalents

Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctabl 16MAR2010
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Table 4-15
KTBH beneficiary contact rates among fully eligible and fully participating beneficiaries

Overall Mean number of Mean number of
participation Mean contacts months between days between
rate (%) per active month contacts contacts
Original 47 0.71 1.41 42.88
Refresh 45 0.70 1.43 43.44

NOTES: KTBH = VillageHealth’s Key to Better Health
! Overall participation rate for all beneficiaries for the full demonstration period.
Contacts include telephonic and in-person.

Mean contacts per active month: Ratio of mean number of contacts per month to active intervention
months.

Number of months between contacts: Inverse of mean contacts per active month, which is defined as
ratio of mean contact months to active intervention months.

Number of days between contacts: Number of months between contacts multiplied by 30.42.
Data Sources: RTI analysis of 2007-2008 Medicare enrollment, eligibility, and KTBH encounter data.

Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/encount416MAR2010; encount5
08JUNE2010.

2
3

5

To more directly examine the targeting strategy of the KTBH program, a multivariate
logistic regression model was estimated with the number of total contacts as the dependent
variable. The model estimates the likelihood of a participant receiving a high number of contacts.
The medium contact group was omitted, thus comparing the high contact group to the low
contact group. Tables 4-16 (original population) and 4-17 (refresh population) display the odds
ratios for discrete categories of demographic characteristics, baseline health status, baseline
Medicare payments, and demonstration health status. Beneficiaries were weighted by their
period of eligibility during the last 18 months of the demonstration, and their number of contacts
categorized either as low (0-16) or high (27+). Odds ratios are partial in the sense that all other
variables are held constant. For example, the odds of a beneficiary younger than 65 years of age
experiencing a high contact rate are 1.5 times greater than those for a beneficiary age 65 and
older, adjusting for any baseline difference in HCC score and characteristics.

For the original population, no beneficiary characteristics or baseline characteristics were
found to be statistically significant indicators of the likelihood of being in the high contact
category (Table 4-16). Demonstration period acute care utilization was not a strong predictor of
a high level of contact and likely reflects the challenges that the KTBH staff expressed in
knowing when one of their participants had been to an emergency room or hospitalized. A high
concurrent HCC score, or health status measured during the first 6 months of the demonstration
period, was found to be a positive predictor of being in the high contact group. Beneficiaries who
died during the demonstration were less likely to be in the high contact category. The
explanatory power of the studied beneficiary characteristics was extremely low, suggesting that
there is not a strong set of variables that predict likelihood of a beneficiary being in the high
contact group. The pseudo R-square for this model was 0.07.
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Table 4-16
Logistic regression modeling results comparing the likelihood of being in the KTBH
program high contact category relative to the low contact category: Original intervention

population
Odds
Characteristics ratio™? p
Intercept 0.58 *
Beneficiary characteristics
Male 1.18 N/S
African American/other/unknown 1.09 N/S
Age <65 1.52 N/S
Age 75-84 1.00 N/S
Age 85+ years 0.88 N/S
Medicaid 0.81 N/S
Baseline characteristics
Baseline HCC score medium 1.25 N/S
Baseline HCC score high 1.25 N/S
Medium base PBPM 1.45 N/S
High base PBPM 1.25 N/S
Baseline Charlson score medium 0.81 N/S
Baseline Charlson score high 1.37 N/S
Demonstration period health status
Died 0.36 **
Institutionalized 0.50 N/S
Concurrent HCC score medium 1.41 N/S
Concurrent HCC score high 2.10 il
One hospitalization 1.04 N/S
Multiple hospitalizations 1.29 N/S
Number of cases 802 N/A
Chi-square (p<) 57.38 **
Pseudo R2 0.07 N/A

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per
month.

1 Beneficiaries had to be fully eligible and full participants in the last 18 months of the demonstration.
2 Beneficiary counts weighted by fraction of eligible days = full-time equivalents

¥ * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.
N/A means not applicable; N/S means not statistically significant.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $567. The baseline Charlson score reference group is LT 3. The concurrent HCC
score reference group is .696 or less.

Data Sources: RT1 analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctab4 28 APR2010.
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For the refresh population, we do observe a relationship between demonstration period
acute care utilization and likelihood of being in the high contact group (Table 4-17).
Beneficiaries who had one hospitalization were 3 times more likely to be in the high contact
group while beneficiaries with multiple hospitalizations were nearly 11 times more likely to be in
the high contact group (10.9), than those who had no hospitalizations. A high concurrent HCC
score was also a positive predictor of being in the high contact group. Beneficiaries who died
during the demonstration were less likely to be in the high contact category. These findings
suggest that the KTBH program was able to make a more focused effort to contact the refresh
beneficiaries who were at high risk of hospitalization or who had been hospitalized.

Table 4-17
Logistic regression modeling results comparing the likelihood of being in the KTBH program
high contact category relative to the low contact category: Refresh intervention population

Odds
Characteristics ratio™? p3
Intercept 0.38 *
Beneficiary characteristics
Male 0.84 N/S
African American/other/unknown 1.43 N/S
Age <65 1.66 N/S
Age 75-84 2.02 *
Age 85+ years 1.42 N/S
Medicaid 0.37 N/S
Baseline characteristics
Baseline HCC score medium 1.52 N/S
Baseline HCC score high 1.48 N/S
Medium base PBPM 0.98 N/S
High base PBPM 0.44 N/S
Baseline Charlson score medium 0.91 N/S
Baseline Charlson score high 1.39 N/S
Demonstration period health status
Died 0.06 wx
Institutionalized 17.93 N/S
Concurrent HCC score medium 1.59 N/S
Concurrent HCC score high 3.39 **
One hospitalization 3.01 **
Multiple hospitalizations 10.91 **
Number of cases 370 N/A
Chi-square (p<) 94.19 **
Pseudo R2 0.22 N/A

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost Beneficiaries;
OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per month.

1 Beneficiaries had to be fully eligible and full participants in the last 18 months of the demonstration.
2 Beneficiary counts weighted by fraction of eligible days = full-time equivalents

® * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.
N/S means not statistically significant.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM reference group
is LT $527. The baseline Charlson score reference group is LT 3. The concurrent HCC score reference group is .805
or less.

Data Sources: RT1 analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/enctab4 28APR2010.
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4.4 Summary

For the KTBH program, we find that participants from the original population were
healthier and younger than beneficiaries who never participated. The very old (85 years of age
and older), Medicaid enrollees, institutionalized beneficiaries, those that died, and those with
higher prospective and concurrent HCC scores were less likely to be participants. In the
multivariate regression analysis, the same baseline health status characteristics (e.g., prospective
HCC risk score, PBPM costs, and Charlson comorbidity indices) had no impact on the likelihood
of participation after controlling for baseline demographics and demonstration period health
status. Beneficiaries with medium and high concurrent HCC scores were more likely to be
participants. This suggests that the KTBH program was unable to engage the historically sicker
Medicare beneficiaries but did make some inroads with engaging those with acute clinical
deterioration as measured by the concurrent HCC score. The results for the refresh population
were similar to the original population, with one noted difference: higher baseline Charlson
scores were positive predictors of participation. These differences suggest that the KTBH
program was more successful at gaining participation from the sicker and more costly
beneficiaries in their program as it matured.

A cornerstone of the KTBH’s program was health coaching interactions with care
manager nurses. Nearly every participating beneficiary received at least one call or in-person
visit from a care manager in the last 18 months of the demonstration and over 60% received
more than 20 contacts during this same time period. Telephone contact was the most dominant
form of contact. In our multivariate regression modeling of likelihood of being in a high contact
versus low contact group for the original population, we found that beneficiary characteristics,
baseline characteristics, and demonstration period acute care utilization were not indicators of
being in the high contact category. A high concurrent HCC score, or health status measured
during the first 6 months of the demonstration period, was found to be a positive predictor of
being in the high contact group indicating that the KTBH staff made an effort to contact
beneficiaries that had progressive health issues. Among the refresh population, there was
evidence that KTBH staff were successful contacting beneficiaries who were at high risk of
hospitalization or who had been hospitalized during the demonstration period. Acute care
utilization was a strong predictor of more contacts. These findings suggest that the KTBH
program was successful contacting beneficiaries who were at high risk of hospitalization or who
had been hospitalized with the refresh population.
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CHAPTER 5
CLINICAL QUALITY PERFORMANCE

51 Introduction

RTI’s analysis of quality of care focuses on measuring effectiveness of the KTBH
demonstration program by answering the following evaluation question:

= Clinical Quality of Care: Did VillageHealth’s Key to Better Health demonstration
program improve quality of care, as measured by improvement in the rates of
beneficiaries receiving guideline concordant care?

In this chapter, we present analyses related to clinical quality performance during the
KTBH demonstration program by examining changes in the rate of receipt of four evidence-
based, process-of-care measures during the demonstration, relative to a 12-month baseline period
in both the intervention and comparison populations. We selected three measures appropriate for
different populations of elderly beneficiaries: influenza vaccine for all beneficiaries; low-density
lipoprotein cholesterol (LDL-C) testing for beneficiaries with diabetes or ischemic vascular
disease (IVD); and rate of annual HbALlc testing for beneficiaries with diabetes. We also create
two ESRD-related measures: rate of progression to ESRD and rate of fistula/graft placement
prior to initiation of dialysis among beneficiaries who progress to ESRD.

Under an intent-to-treat (ITT) model and our difference-in-differences evaluation
approach, we require information for the pre- and demonstration periods and for both the
intervention and comparison populations for four of our measures. Therefore, in our evaluation,
we selected measures that could be reliably calculated using Medicare administrative data to
assess improvements in quality of care and health outcomes. Further, these data are available for
both the intervention and comparison populations and do not require medical record abstraction
or beneficiary self-report. Medical record data are not available to us for either the intervention
or comparison populations, and beneficiary self-report data would only be available for the
intervention beneficiaries who participated during the demonstration. Further, beneficiary self-
report is subject to recall error and to the willingness of beneficiaries to provide the information.

5.2 Methodology

We created four process-of-care measures for the 12-month period immediately prior to
the go-live date for the KTBH program for its original and refresh populations and for two
intervention periods (months 7-18 and months 25-36) for its original population and for one
intervention period (months 13-24, or the last 12 months of the demonstration) for its refresh
population. Rates of progression to ESRD and fistula/graft placement among beneficiaries who
progress to ESRD were calculated for the full 36-month demonstration period for the original
population and 24-month intervention period for the refresh population. Baseline rates were not
calculated as beneficiaries who had progressed to ESRD prior to the selection of the KTBH
original and refresh populations were considered ineligible for selection. Only beneficiaries who
had at least 1 day of eligibility in both baseline and in each of the intervention periods were
included in the analysis of all six measures. Table 5-1 provides the number of beneficiaries who
were included in the analyses of the quality of care measures, in total, and by three disease
cohorts: diabetes, ESRD, and IVD.
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Table 5-1
Number of beneficiaries included in analyses of guideline concordant care and acute care
utilization for KTBH

Ischemic
vascular
Statistics All Diabetes ESRD? disease
Original beneficiaries
Months 7-18
Intervention
Total number of beneficiaries 4,432 2,020 229 2,283
Full time equivalents® 4,414 2,012 183 2,277
Comparison
Total number of beneficiaries 1,781 805 102 924
Full time equivalents 1,770 800 85 918
Months 25-36
Intervention
Total number of beneficiaries 3,433 1,549 N/A 1,718
Full time equivalents® 3,416 1,544 N/A 1,713
Comparison
Total number of beneficiaries 1,388 616 N/A 716
Full time equivalents® 1,380 612 N/A 710
Refresh beneficiaries
Months 13-24
Intervention
Total number of beneficiaries 1,985 907 64 1,073
Full time equivalents 1,977 905 57 1,070
Comparison
Total number of beneficiaries 809 373 33 435
Full time equivalents 807 372 30 434

NOTES: KTBH = VillageHealth’s Key to Better Health, CMHCB = Care Management for High
Cost Beneficiaries.

1 Full Time Equivalent for the intervention group during the baseline period is the total number

of beneficiaries weighted by their period of eligibility for the demonstration.
2 The full time equivalent measure is for the full intervention period.

SOURCE: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter
data; Computer runs: gcc01, gcc02, gectab, geec_rob, gectabx, gectabl 05APR2010.
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Medicare claims for the full baseline and intervention period were included regardless of
beneficiary eligibility for the KTBH demonstration (e.g., claims were included even if
beneficiaries did not pay the Part B premium for 1 or 2 months). This allowed us to provide
credit to the KTBH program for services received after exposure to their intervention and
possibly as a result of the intervention. To the extent that the service was included in the
Medicare claims files during a period of ineligibility for the KTBH demonstration program—or
as a denied claim due to disenrollment from Part B, for example—it reflects actual receipt of the
service and was therefore included in our analyses.

Rates per 100 beneficiaries are reported for the intervention and comparison groups for
the 12-month baseline period and for the intervention periods, weighted by beneficiary eligibility
in each time period. For each measure, the difference-in-differences rate is reported and reflects
the growth (or decline) in the intervention group’s mean rate of receipt of care relative to the
growth (or decline) in the comparison group’s mean rate. A positive intervention effect for the
guideline-concordant care measures occurred if the intervention group’s mean rate increased
more than the comparison group’s mean rate, or declined less, during the demonstration period.
A negative intervention effect occurred if the intervention group’s mean rate increased less than
the comparison group’s mean rate, or declined more, during the demonstration period. Within
demonstration intervention versus comparison group differences were calculated for the
progression to ESRD and graft/fistula placement among beneficiaries who progressed to ESRD
with t-tests conducted to determine statistical significance.

Statistical testing of the change in the rate of receipt of the quality of care measures was
performed at the individual beneficiary level. The standard method for modeling a binary
outcome, such as receiving an HbALc test or not, is logistic regression. The experimental design
for the CMHCB demonstration also requires that the variance of the estimates be properly
adjusted for the repeated (pre- and post-) measures observed for each sample member within a
nested experimental design. The CMHCB demonstration was based on two nested cohort
samples of Medicare beneficiaries who were assigned to intervention and comparison groups
within five strata defined by baseline costs. In addition, an eligibility fraction ranging from 0 to 1
was assigned to the pre- and post- time periods for each sample member. STATA SVY was used
to fit the model with robust variance estimation. Operationally, the five strata and a beneficiary
identifier were included in the SVYSET statement to reflect the stratified sampling design. The
eligibility fraction was included as the weight to reflect the period of time during which the
beneficiary met the KTBH demonstration eligibility criteria in the baseline and demonstration
periods.

Logistic regression produces an odds ratio for every predictor variable in the model; that
is, an estimate of that variable’s effect on the dependent variable, after adjusting for the other
variables (randomization factors) in the model. The odds ratio is greater than 1.0 when the
presence of the variable is associated with an increased likelihood of receiving the service; an
odds ratio less than 1.0 means that the variable is inversely associated with receiving the test.
The statistical test determines whether the odds ratio is 1.0. We report the odds ratio associated
with the D-in-D interaction term, or the test of the difference-in-differences of the rate, and the
odds ratio’s associated p value and 95% confidence level.
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To better understand the movement underlying the reported difference-in-differences
rates, we stratified the KTBH CMHCB demonstration original and refresh beneficiaries into four
categories based upon whether or not they received each of the four quality of care measures
during the pre-demonstration baseline period and the last 12 months of the demonstration:
compliant in both baseline and demonstration; compliant in baseline but not in demonstration;
not compliant in baseline but compliant in demonstration; and not compliant in both periods. We
report on the natural trends observed in the comparison and intervention populations over the 3-
year period.6 Only beneficiaries who had at least 1 day of eligibility in both baseline and the last
12 months of the demonstration were included and the percentages were weighted by eligibility
in each of the periods.

5.3 Findings

Process-of-care rates per 100 KTBH original population beneficiaries are reported in
Table 5-2. We report the baseline and intervention period rates for the intervention and
comparison groups as well as the difference-in-differences rates (baseline period intervention
versus comparison rate difference minus intervention period intervention versus comparison rate
difference). Positive difference-in-differences rates per 100 beneficiaries indicate that the
intervention group's mean rate improved more than the comparison group's mean rate or the
intervention group's mean rate declined at a lower rate than the comparison group's mean rate.
Negative difference-in-differences rates per 100 beneficiaries indicate that comparison group
exhibited higher rates of growth or less of a decline than the intervention group. For progression
to ESRD and graft/fistula placement among beneficiaries progressing to ESRD, we report the
odds ratio of the statistical test of differences in likelihood during the demonstration period
between the intervention and comparison groups.

At baseline, rates for the four measures calculated for the pre- and post-demonstration
period in the original comparison group ranged from a low of 38% for influenza vaccine to a
high of 88% for HbALlc testing for beneficiaries with diabetes. Rates were very similar for the
original intervention population. With the exception of influenza vaccine, rates in the comparison
group either remained the same or declined over the course of the 36-month demonstration
period. We observe a more than 20 percentage point increase in rate of influenza vaccine
between baseline and months 17-18 within the comparison group and a 10 percentage point
increase between baseline and months 13-24. We observe similar trends within the intervention
population for both time periods. Not surprisingly, we observe only modest separation in the
difference-in-differences rates; none are statistically significant.

Rates of progression to ESRD were modest within the original population’s comparison
and intervention groups, 6% and 5%, and the refresh population’s comparison and intervention
groups, 4% and 3% respectively. Neither of these differences is significant. Among beneficiaries
who developed ESRD, 82% of the original comparison population and 76% of the original
intervention population had a graft or fistula inserted prior to initiating dialysis. However, the six

6 We do not conduct statistical testing of the differences in distributions. Our formal test of quality improvement is
conducted on the difference-in-differences rates using a model based test of statistical significance to allow for
robust variance estimation. These data are provided for illustrative purpose only to better understand the natural
movement in rate of receipt of quality of care measures in a cohort of elderly, ill fee-for-service (FFS)
beneficiaries.
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Table 5-2
Comparison of rates of guideline concordant care for the Months 7-18 and last 12 months
of the KTBH demonstration period with rates for a 1-year period prior to the start of the
KTBH demonstration: Original and refresh populations

Rate per
Rate per Rate per Rate per 100
100 100 100 Demo D-in-D D-in-D D-in-D
Baseline Baseline Demo period Rateper D-in-D D-in-D  ClI Cl
Process of care measures I* c!  periodl® (! 100 OR p Low  High
ORIGINAL POPULATION
Months 7-18
All beneficiaries
Influenza vaccine 38 38 58 59 -0.40 0.98 0.85 0.84 1.16
Progression to ESRD** N/A N/A 5 6 -0.75 -127 020 -1.90 041
Beneficiaries with diabetes
HbA1c test 87 87 84 86 -2.42 0.82 0.27 0.58 1.16
LDL-C test 80 82 79 81 -0.42 0.98 0.88 0.72 1.32
Beneficiaries with ESRD
Graft or fistula®* N/A N/A 76 82 -6.08 -124 022 -1575 359
Beneficiaries with 1VD?
LDL-C test 78 78 76 78 -1.64 0.91 0.50 0.70 1.19
Months 25-36
All beneficiaries
Influenza vaccine 38 39 50 49 2.73 1.12 0.23 0.93 1.34
Beneficiaries with diabetes
HbA1c test 88 88 87 87 0.28 1.02 0.91 0.68 1.54
LDL-C test 83 84 80 78 2.71 1.19 0.33 0.84 1.68
Beneficiaries with 1VD?
LDL-C test 82 81 78 78 -0.28 098 0.91 0.72 1.35
REFRESH POPULATION
Months 13-24
All beneficiaries
Influenza vaccine 46 46 51 54 -2.43 0.91 0.42 0.72 1.15
Progression to ESRD N/A N/A 3 4 -0.91 -1.35 018  -2.23 0.41
Beneficiaries with diabetes
HbA1c test 87 89 84 87 -1.01 095 0.85 0.56 1.61
LDL-C test 87 89 83 90 -4.18 0.72 0.23 0.42 1.24
Beneficiaries with ESRD
Graft or fistula N/A N/A 71 68 2.87 0.29 0.77 -16.72 22.46
Beneficiaries with 1VD?
LDL-C test 87 89 82 87 -2.26 0.88 0.61 0.54 1.43

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Medicare Care Management for High Cost Beneficiaries; | =
intervention population; C = comparison population; D-in-D = difference-in-differences; OR = odds ratio; COPD = chronic
obstructive pulmonary disease; LDL-C = low-density lipoprotein cholesterol; IVD = ischemic vascular disease; CMO = care
management organization.

1 All rates are per 100 beneficiaries and are adjusted for periods of demonstration eligibility during the one-year period prior to the
start of the demonstration and each set of months the care management organization (CMO) was active in the program. Only
beneficiaries who had at least one day of eligibility in both the baseline and demonstration periods are included in this analysis.
Ischemic Vascular Disease is defined using the National Qualify Forum definition.

The calculated differences for ESRD beneficiaries is a simple intervention minus comparison rate. T-tests are used to determine
statistical significance.

Rates are calculated for the full intervention time period.

SOURCE: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data; Computer runs: gcc01, gcc02,
gcc_rob, gectabx, gectabl 05APR2010; gectab13MAY2010.
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percentage lower rate among the intervention beneficiaries is not statistically significant and is
likely due to lower power to detect statistical differences due to small sample sizes. In contrast,
the rate of graft or fistula placement was 3 percentage points higher among the refresh
intervention beneficiaries than the comparison beneficiaries (71% versus 68%), but this
difference is also not statistically significant.

Table 5-3 displays the percentages of the KTBH’s demonstration original and refresh
beneficiaries who did or did not receive one of the four pre-post process-of-care measures
(influenza vaccine, HbA1c testing, and LDL-C testing rates for diabetes and IVVD beneficiaries
separately) during the baseline and last 12 months of its respective demonstration period. We
display the distribution of intervention and comparison beneficiaries across four categories of
compliance:

= always compliant, meaning compliant in both baseline and intervention periods;

= pecame noncompliant, meaning compliant in the baseline period but
noncompliant in the intervention period,;

= never compliant, meaning noncompliant in either the baseline or intervention
period; and

= became compliant, meaning noncompliant in the baseline period but compliant in
the intervention period.

The first column for each quality of care measure contains the percentage distributions
for the comparison populations and the second column displays the percentage distributions for
the intervention populations. The top half displays rates of compliance for the original population
and the bottom half for the refresh population. For the original population, there appears to be
similar levels of compliance in both the baseline and intervention periods among the intervention
and comparison beneficiaries across all four measures and all four categories of compliance.
Thus, it is not surprising that we did not observe any statistically significant changes over time
between the two groups for these four measures.

In contrast, rates across the four measures of always being compliant were generally
higher within the refresh population than the original population. Of particular note, the rates of
always being compliant for the comparison group are higher across the board than rates for the
intervention group. There is a trend of higher rates of becoming noncompliant among the
intervention beneficiaries when evaluating HbAlc and LDL-C testing.
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Table 5-3
Percentage of comparison and intervention beneficiaries meeting process of care standards
in the baseline year and last 12 months of the KTBH CMHCB demonstration: Original and
refresh populations

HbAlc HbAlc LDL-C LDL-C LDL-C LDL-C |Influenza Influenza

testing"? testing"? diabetes diabetes  IVD IVD  vaccine  vaccine
Original population Cc I C I C | C I
Always compliant 78% 78% 70% 71% 68% 68% 26% 26%
Became noncompliant 10 10 13 11 13 13 13 12
Never compliant 6 6 9 11 11 12 35 35
Became compliant 7 6 7 7 8 7 26 27
Refresh population Cc I Cc I Cc | C I
Always compliant 83 78 83 76 81 75 31 30
Became noncompliant 8 10 7 11 9 12 16 16
Never compliant 5 6 4 6 4 4 30 32
Became compliant 4 7 7 7 6 6 24 22

NOTES: KTBH = VillageHealth’s Key to Better Health, CMHCB = Medicare Care Management for High Cost
Beneficiaries; LDL-C = low-density lipoprotein cholesterol; 1\VD = ischemic vascular disease; C = comparison
population; I= intervention population; CMO = care management organization.

1 All percentages are adjusted for periods of beneficiary CMHCB demonstration eligibility during the one-year

period prior to the start of the demonstration and the last 12 months the CMO was active.

2 Only beneficiaries who had at least one day of eligibility in both the baseline and demonstration periods are

included in this analysis.

SOURCE: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data; Computer runs:
gcc01, gec02, geetab, gee_rob, gectabx, gectab3.sas 10MAY2010.

54  Summary of Findings and Conclusion

In this chapter, we report on RTI’s assessment of the effect of the KTBH demonstration
program on quality of care. Specifically, we report findings for the key research question: did
KTBH improve quality of care, as measured by improvement in the rates of beneficiaries
receiving guideline concordant care? We find no evidence of systematic improvement in quality
of care in the KTBH CMHCB demonstration program. Out of six measures, there were no
statistically significant differences in the rate of receipt of evidence-based care between the
intervention and comparison original and refresh populations.

Over the course of the demonstration, the KTBH program had expected to increase rates
of adherence to evidence-based care. However, during the last year of its demonstration program,
we observe lower or very similar rates of adherence to the selected measures among its
intervention beneficiaries relative to the comparison group beneficiaries for all measures. We
also observe between roughly one-fourth to one-third of intervention beneficiaries in both the
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original and refresh populations were not compliant during the last year of the KTBH
demonstration program despite focused efforts by KTBH staff to encourage beneficiaries to
become compliant with evidence-based care. These findings suggest that improving or sustaining
adherence to guideline concordant care in a cohort of ill Medicare FFS beneficiaries was more
challenging than originally envisioned.
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CHAPTER 6
HEALTH OUTCOMES

6.1 Introduction

RTI’s analysis of health outcomes focuses on answering the following two evaluation
questions:

= Did the KTBH program improve intermediate health outcomes by reducing acute
hospitalizations, readmissions, and emergency room (ER) utilization?

= Did the KTBH program improve health outcomes by decreasing mortality?

In this chapter, we present analyses related to intermediate clinical health outcomes by
examining changes in the rate of hospitalizations, ER visits, and readmissions during months 7-
18 and the last 12 months of the KTBH demonstration relative to a 12-month baseline period for
the original population and the last 12 months of the demonstration for the refresh population.
We also examine differences in the rate of mortality between the intervention and comparison
original and refresh beneficiaries during the entire demonstration period.

6.2 Methodology

6.2.1 Rates of Hospitalizations and Emergency Room Visits

Rates of hospitalization and ER visits were constructed for the 12-month period
immediately prior to the launch of the KTBH demonstration program date, for months 7-18 for
the original population, and the last 12 months of the intervention period for both the original
and refresh populations. We constructed rates of all-cause hospitalization and ER visits and a
combined utilization measure for 10 ambulatory care sensitive condition (ACSC) reasons for
admission—nheart failure, diabetes, asthma, cellulitis, chronic obstructive pulmonary disease and
chronic bronchitis, dehydration, bacterial pneumonia, septicemia, ischemic stroke, and urinary
tract infection—using the primary diagnosis on the claim. Only claims that occurred during
periods of eligibility were included in the utilization measures and only beneficiaries who had at
least 1 day of eligibility in both baseline and the demonstration periods are included in these
analyses. Table 5-1 in Chapter 5 provides the number of beneficiaries who were included in
these utilization analyses.

All-cause and 10 ACSC rates of hospitalization and ER visits per 1,000 beneficiaries are
reported for the intervention and comparison groups for the 12-month baseline period and for
intervention periods, weighted by beneficiary eligibility in each time period. For each measure,
the difference-in-differences (D-in-D) rate is reported and reflects the decline (or growth) in the
intervention group’s mean rate of utilization relative to the decline (or growth) in the comparison
group’s mean rate. A positive intervention effect for the acute care utilization measures occurs if
the intervention group’s mean rate decreased more or increased less than the comparison group’s
mean rate during the demonstration period. A negative intervention effect occurs if the
intervention group’s mean rate declined less or grew more than the comparison group’s mean
rate during the demonstration period.
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We performed statistical testing of the change in the utilization rates at the individual
beneficiary level. The distributional properties of the data led us to select a negative binomial
generalized linear model to account for the presence of beneficiaries with no hospitalizations or
ER visits in one time period or the other, as well as heterogeneity in rates of acute care service
use. As with the process-of-care measures, STATA SVY was used to fit the model with robust
variance estimation to adjust for the repeated (pre- and post-) measures and multiple
hospitalizations or ER visits observed for sample members within a nested experimental design.
An eligibility fraction ranging from 0 to 1 was assigned to the pre- and post- time periods for
each beneficiary and was included as the weight to reflect the period of time the beneficiary met
the KTBH CMHCB demonstration eligibility criteria in the baseline and demonstration periods.

Negative binomial regression models produce an incidence rate ratio (IRR) that is an
estimate of that variable’s effect on the dependent variable, after adjusting for the other variables
in the model. An IRR greater than 1.0 is associated with an increased likelihood of acute care
utilization; an IRR less than 1.0 means that the variable is inversely associated with utilization.
We report the IRR associated with the test of the D-in-D of the rate of hospitalizations and ER
visits, and the incidence rate ratio’s associated p value and 95% confidence interval.

6.2.2 Rates of 90-Day Readmissions

We estimated the percent of beneficiaries with at least one readmission and the
readmission rate per 1,000 beneficiaries. Readmissions are estimated for index admissions that
occurred during 12-month spans in the baseline and demonstration periods. For the baseline, we
included index admissions in the 12-month period immediately prior to the go-live date of
KTBH’s program. For the original population’s first demonstration period, we included index
admissions for months 7 through 18, and for the second demonstration period, we included index
admissions for months 22-33. For the refresh population’s demonstration period, we included
index admissions for months 10-21. As described in Chapter 2, we counted readmissions that
occurred within 90 days after an index hospitalization discharge date. Therefore, readmissions
for baseline period admissions were counted through the first 3 months of the demonstration
period. Demonstration period readmissions were counted through the end of the demonstration
period.

For all admissions, we calculated readmissions for any diagnosis (all-cause
readmissions). For the subset of admissions for the 10 ACSC conditions, we calculated
readmissions with a primary diagnosis in the same ACSC category (same cause readmissions).
Because readmissions can only occur if there is an initial admission, admission rates can
influence readmission rates. To provide context for readmission rate estimates, we estimated the
percent of beneficiaries with an admission for any diagnosis and the percent with an admission
for one of the 10 ACSC conditions.

The analyses included beneficiaries who had at least 1 day of eligibility in both the
baseline and demonstration periods in which index admissions were identified. Only claims that
occurred during periods of eligibility were included in the admission and readmission estimates.
Estimates of admission rates were weighted by the fraction of days eligible in the 12-month
baseline or demonstration periods. Readmission estimates were weighted by the fraction of days
eligible until a readmission occurred or up to 90 days following an index hospitalization
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discharge if there was no readmission within 90 days. For beneficiaries with more than one index
hospitalization, the fraction was calculated by summing eligible days following each admission.
To equalize the impact of differences in days of eligibility on readmission rates per 1,000
beneficiaries, counts of admissions were inflated by the fraction of days eligible following index
hospitalizations.

The percent of beneficiaries with an admission, the percent with a readmission, and the
readmission rate per 1,000 beneficiaries are presented for the baseline and demonstration periods
for the intervention and comparison groups. For each measure, we compare the change from the
baseline to the demonstration period for the intervention group relative to the comparison group
and test for the significance of this D-in-D between the groups. If the KTBH program reduced
admissions and readmissions, we expect to observe negative D-in-D, reflecting greater
reductions or smaller increases in the intervention group relative to the comparison group.

Logistic regression was used to estimate the likelihood of having an admission; a
negative binomial generalized linear model was used for estimates of readmission rates. STATA
SVY was used to fit the model with robust variance estimation. Regressions were weighted by
the eligibility fractions described above. We report the odds ratio (OR) from the logistic
regressions and the IRR from the negative binomial regressions of the D-in-D test along with the
associated p value and 95% confidence interval. ORs and IRRs less than 1.0 are associated with
a negative D-in-D, indicating that the KTBH program reduced admissions or readmissions for
the intervention group relative to the comparison or slowed the growth in rates.

6.2.3 Mortality

Another outcome metric in this evaluation is mortality. We constructed mortality rates
per 100 beneficiaries and compare differences in mortality rates between the original and refresh
intervention and comparison groups between the go-live date and the end of the demonstration
period. Date of death was obtained from the Medicare enrollment data base (EDB). Statistical
comparison of the mortality rates was made using a t-test of differences in mean rates between
the intervention and comparison groups.

6.3 Findings

6.3.1 Rates of Hospitalizations and Emergency Room Visits

Rates of hospitalization and ER visits per 1,000 original population beneficiaries for the
year prior to go-live and the KTBH demonstration periods are presented in Table 6-1. Rates of
hospitalization and ER visits are presented for all causes and then for the 10 ACSCs. Next to the
columns of the utilization rates are the D-in-D rates of change observed between the baseline
period and the demonstration intervention periods. Negative D-in-D rates indicate that the
intervention group's mean rate of hospitalization or ER visits declined more than the comparison
group's mean rate or the intervention group's mean rate of hospitalization or ER visits grew at a
lower rate than the comparison group's mean rate. Positive D-in-D rates, as statistically
determined through the IRR, indicate that the comparison group exhibited either lower rates of
growth or greater decline of hospitalization or ER visits than the intervention group. The last four
columns contain the IRR and its statistical level of significance (p) value as well as the 95%
confidence interval for the IRR.
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Not unexpectedly, the baseline rates of hospitalization and ER visits were very high in
the KTBH intervention and comparison populations. The baseline rate of all-cause
hospitalization was 905 per 1,000 original intervention group beneficiaries. And, the baseline
rate of all-cause ER visits was 1,149 per 1,000 original intervention beneficiaries. Original
population beneficiaries eligible for the later months of the demonstration had modestly lower
baseline utilization rates reflecting the attrition through death of higher users of services. The 10
ACSC reasons for hospitalization combined accounted for roughly one-third of all-cause
hospitalizations and all-cause ER visits. Thus, Medicare fee-for-service (FFS) beneficiaries in
the KTBH demonstration program were being treated in acute care settings for many reasons
other than prevalent chronic medical conditions such as heart failure, diabetes, and COPD as
well as prevalent acute medical conditions such as pneumonia.

The rate of all-cause and ACSC hospitalization and ER visits increased similarly in the
original intervention and the comparison groups between the baseline and the both demonstration
periods. The D-in-D is negative for all the hospitalization rates and for all but one ER visit rate,
indicating that the intervention rates increased less than the comparison group, but none of the
findings were statistically significant. The D-in-D rate in months 7-18 for all-cause
hospitalizations is 120 per 1,000 beneficiaries lower in the intervention group than the
comparison group (p-value of 0.07).

Rates of hospitalization and ER visits per 1,000 refresh population beneficiaries for the
year prior to go-live and months 13-24 of the KTBH refresh demonstration period are presented
in Table 6-2. Once again, we observe an increase in the hospitalization and ER visit rates for
both the intervention and comparison groups during the demonstration period. We observe no
statistically significant differential rates of hospitalizations or ER usage—either all-cause or for
ambulatory care sensitive conditions—during the demonstration period relative to the baseline
period.
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Table 6-1
Comparison of rates of utilization for months 7-18 and the last 12 months of the KTBH
CMHCB demonstration with rates of utilization for a 1-year period prior to the start of the
KTBH CMHCB demonstration: Original population

Demo

Baseline Baseline period Demo

rate rate rate period

per per per  rate per

1,000 1,000 1,000 1,000 Low  High
Utilization [t23oct?® ¥ ct2® pip-D IRR* p-value ClI Cl
Months 7-18
Hospitalizations
All cause 905 905 1,040 1,159  -120 0.90 0.07 080 1.01
10 ACSCs’ 313 306 375 412 -44 0.89 0.23 0.74  1.08
ED/Obs visits
All cause 1,149 1,204 1,307 1,384 -23 0.99 0.85 088 1.11
10 ACSCs 330 329 388 434 -47 0.89 0.24 0.73 1.08
Months 25-36
Hospitalizations
All cause 825 818 1,128 1,194 -74 0.94 0.33 082 1.07
10 ACSCs 263 249 387 439 -66 0.83 0.10 0.67 1.04
ED/Obs visits
All cause 1,054 1,110 1,368 1,388 37 1.04 0.58 091 119
10 ACSCs 281 277 389 437 -53 0.87 0.22 071  1.08

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Medicare Care Management for
High Cost Beneficiaries; I= intervention population; C = comparison population; D-in-D = difference-in-
differences; IRR = incidence rate ratio; ACSC = ambulatory care sensitive condition; ED/Obs =
emergency room visits, including observation bed stays; CMO = care management organization.

! The baseline period is the one-year period prior to the go-live date of the CMO.

? Rates are per 1,000 beneficiaries adjusted for periods of CMHCB program eligibility for the 1-year
period prior to the start of the demonstration and for CMHCB program eligibility during two
intervention periods.

® Only beneficiaries who at least 1 day of eligibility in the baseline and demonstration period are included
in this analysis.

Statistical testing of the difference-in-differences is conducted in STATA using negative binomial
regression for rates/1,000 beneficiaries with robust variance estimation. The IRR is reported for
negative binomial regressions. The p-value and confidence interval is reported for the IRRs.

The 10 ambulatory care sensitive conditions are as follows: Heart failure, Diabetes, Asthma, Cellulitis,
COPD and Chronic Bronchitis, Dehydration, Bacterial Pneumonia, Septicemia, Ischemic Stroke, and
UTL

SOURCE: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data;
Computer runs: acsc01 acsc02 acsctab acsc acsctabl 15MAR2010.

4
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Table 6-2
Comparison of rates of utilization for the last 12 months of the KTBH CMHCB
demonstration with rates of utilization for a 1-year period prior to the start of the KTBH
CMHCB demonstration: Refresh population

Demo
Baseline Demo  period
rate period rate
per Baseline rate per
1,000 rate per 1,000 1,000 Low High
Utilization 12 perct®® |23 C'** D-in-D IRR* p-value ClI CI
Months 13-24
Hospitalizations
All cause 957 901 1,121 1,099 -34 0.96 0.66 080 1.15
10 ACSCs’ 277 254 409 367 20 1.02 087 077 1.36
ED/QObs visits
All cause 1,181 1,034 1,426 1,240 39 1.01 095 082 124
10 ACSCs 289 257 434 361 41 1.07 0.67 079 145

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Medicare Care Management for
High Cost Beneficiaries; I= intervention population; C = comparison population; D-in-D = difference-in-
differences; IRR = incidence rate ratio; ACSC = ambulatory care sensitive condition; ED/Obs =
emergency room visits, including observation bed stays; CMO = care management organization.

1

2

The baseline period is the one-year period prior to the go-live date of the CMO.

Rates are per 1,000 beneficiaries adjusted for periods of CMHCB program eligibility for the one-year
period prior to the start of the demonstration and for CMHCB program eligibility during the last 12
months the CMO was active in the program.

Only beneficiaries who at least one day of eligibility in the baseline and demonstration period are
included in this analysis.

Statistical testing of the difference-in-differences is conducted in STATA using negative binomial
regression for rates/1,000 beneficiaries with robust variance estimation. The incidence rate ratio (IRR)
is reported for negative binomial regressions. The p-value and confidence interval is reported for the
IRRSs.

The 10 ambulatory care sensitive conditions are as follows: Heart failure, Diabetes, Asthma, Cellulitis,
COPD and Chronic Bronchitis, Dehydration, Bacterial Pneumonia, Septicemia, Ischemic Stroke, and
UTL

SOURCE: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data;
Computer runs: acsc01 acsc02 acsctab acsc acsctabl 15MAR2010.
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6.3.2 Rates of 90-Day Readmissions

Table 6-3 displays the number of original and refresh population beneficiaries included in
the readmission analyses. Table 6-4 displays the percent of original population beneficiaries with
an admission and 90-day readmission and rate of 90-day readmission per 1,000 beneficiaries.
Data are displayed for all-cause and ACSC admissions and readmissions. In general, we observe
a pattern of increasing percent of both intervention and comparison beneficiaries being
hospitalized or having a readmission over the course of the demonstration. However, there are no
statistically significant reductions in admissions or readmissions among the original intervention
beneficiaries during the early stage of the demonstration (months 7-18), nor during the last 12
months of the demonstration. We do observe a statistically insignificant but a sizeable 21%
lower rate of growth in rate of all-cause readmission among the intervention beneficiaries during
months 7-18; which increases to a 25% lower rate of growth in months 22-33. Given that we
observe no decline in percent of beneficiaries with all-cause readmissions, the trend of declining
all-cause readmission rates implies that the KTBH program was more successful at reducing
readmissions for beneficiaries with frequent readmissions than for beneficiaries with less
frequent readmissions relative to the comparison group.

Table 6-3
Number of beneficiaries included in analyses of readmissions for KTBH

Counts of beneficiaries Intervention Comparison
Original beneficiaries
Months 7-18
Total number of beneficiaries 4,432 1,781
Full time equivalents* 4,414 1,770
Months 22-33
Total number of beneficiaries 3,571 1,430
Full time equivalents* 3,555 1,421

Refresh beneficiaries
Months 10-21
Total number of beneficiaries 2,069 839

Full time equivalents’ 2,061 836

NOTES: KTBH = VillageHealth’s Key to Better Health.

! Full Time Equivalent for the intervention group during the baseline period is the total number
of beneficiaries weighted by their period of eligibility for the demonstration.

SOURCE: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data;
Computer runs: readm01 readm02 readmtabl 18MAR2010.
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Table 6-4
Change in 90-day readmission’ rates between the year prior to the KTBH CMHCB demonstration and months 7-18 and
months 23-33 of the demonstration: Original population

Demo
period  Demo period
Baseline rate Baseline rate  rate per rate per
per 1,000%** per 1,000%%*  1,000%**  1,000"%* Low High
Utilization I C | C D-in-D  OR/IRR* p Cl Cl
Months 7-18
Hospitalizations
Percent with an admission 47 47 44 47 -3 0.89 0.15 0.76 1.04
Percent with ACSC® admission 21 20 20 20 -2 0.90 0.29 0.74 1.10
All-cause 90-day readmission
Percent with readmission 38 38 45 48 -3 0.88 0.31 0.70 1.12
Readmission rate / 1,000 714 719 1,013 1,147 -129 0.89 0.24 0.73 1.08
ACSC same-cause 90-day readmission
Percent with readmission 12 15 16 19 -0 1.02 0.93 0.63 1.65
Readmission rate / 1,000 178 209 248 290 -11 1.01 0.98 0.62 1.64
Months 22-33
Hospitalizations
Percent with an admission 45 45 46 47 -0 0.98 0.86 0.82 1.18
Percent with ACSC admission 19 17 21 21 -2 0.86 0.20 0.69 1.08
All-cause 90-day readmission
Percent with readmission 36 36 46 48 -2 0.92 0.53 0.70 1.20
Readmission rate / 1,000 675 613 1,064 1,168 -166 0.83 0.10 0.66 1.04
ACSC same-cause 90-day readmission
Percent with readmission 10 14 16 16 3 1.36 0.30 0.76 241
Readmission rate / 1,000 153 180 267 251 42 1.25 0.46 0.70 2.23

NOTES: KTBH = VillageHealth’s Key to Better Health, CMHCB = Medicare Care Management for High Cost Beneficiaries; I= intervention population;

C = comparison population; D-in-D = difference-in-differences; OR = odd ratio; IRR = incidence rate ratio; ACSC = ambulatory care sensitive condition.

! Readmissions are defined as admissions that occur within 90 days after the discharge date of an index admission.

2 Rates are per 1,000 beneficiaries adjusted for periods of CMHCB program eligibility for the one-year period prior to the start of the demonstration and for
CMHCB program eligibility during the demonstration period.

Only beneficiaries who at least one day of eligibility in the baseline and demonstration period are included in this analysis.

Statistical testing of the difference-in-differences is conducted in STATA using logistic regression for percentages and negative binomial regression for
rates/1,000 beneficiaries. Robust variance estimation is used for both logistic and negative binomial regressions. The OR is reported for logistic regressions;
the IRR is reported for negative binomial regressions. The p-value and confidence interval is reported for odds ratios and IRRs.

The 10 ambulatory care sensitive conditions are as follows: Heart failure, Diabetes, Asthma, Cellulitis, COPD and Chronic Bronchitis, Dehydration, Bacterial
Pneumonia, Septicemia, Ischemic Stroke, and UTI.

SOURCE: RTI analysis of Medicare enrollment, eligibility, claims and intervention data; Computer runs: readm01 readm02 readmtabl 18MAR2010.



Table 6-5 displays the percent of refresh population beneficiaries with an admission and
readmission and rate of readmission per 1,000 beneficiaries. As with the original population,
there is a general trend of increasing utilization over time. We do not observe any statistically
significant moderation of growth in the readmission rates among the intervention refresh
population in comparison with the secular changes over time in the comparison group.

6.3.3 Mortality

Table 6-6 displays mortality rates during the KTBH CMHCB demonstration for both the
original and refresh intervention and comparison populations. Over the 36-month demonstration
period for the original population, about one-third of both the intervention and comparison group
beneficiaries died. And, during the 24-month demonstration period for the refresh population,
about one-quarter of both groups of beneficiaries died. Thus, we observe no statistically
significant differences in mortality rates for either population. The percentage point difference in
mortality rates between the original and refresh populations is due to a 12 month longer
demonstration period for the original population. As noted in Chapter 4, the original and
comparison groups were had very similar baseline characteristics, thus we would expect similar
mortality rates without any intervention.

A major component of the KTBH program was encouraging appropriate end-of-life-care
planning, including use of the hospice benefit. We examine rates of hospice use between the
intervention and comparison groups of both the original and refresh populations. Table 6-7
provides the hospice rates and the mean and median days in hospice. We observe low use rates
of the Medicare hospice benefit among the original and refresh intervention and comparison
populations, ranging from 5% to 7% (statistically insignificant). However, we do observe
considerably different lengths of time in hospice. Most notably, there is a statistically significant
lower median number of days in hospice among the refresh intervention group, 10 days,
compared with the median number of days in hospice among the refresh comparison group, 24
days (p=0.03).
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Table 6-5
Change in 90-day readmission’ rates between the year prior to the KTBH CMHCB demonstration and months 10-21 of the
demonstration: Refresh population

Demo Demo
Baseline Baseline  period period
rate per, rate per, rate per, rate per

1,000 1,000%** 1,000%** 1,000"%3 Low High
Utilization | C | C D-in-D OR/IRR* p Cl Cl
Months 10-21
Hospitalizations
Percent with an admission 49 47 48 47 -2 0.94 0.59 0.74 1.18
Percent with ACSC® admission 20 18 21 20 -1 0.93 0.65 0.70 1.25
All-cause 90-day readmission
Percent with readmission 38 40 46 45 3 1.12 0.50 0.80 1.58
Readmission rate / 1,000 787 731 1054 997 1 0.98 0.91 0.73 1.32
ACSC same-cause 90-day readmission
Percent with readmission 12 8 14 16 -7 0.52 0.12 0.23 1.18
Readmission rate / 1,000 210 113 291 221 -27 0.71 0.43 0.30 1.68

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Medicare Care Management for High Cost Beneficiaries; I= intervention
population; C = comparison population; D-in-D = difference-in-differences; OR = odd ratio; IRR = incidence rate ratio; ACSC = ambulatory care
sensitive condition.

1

2

Readmissions are defined as admissions that occur within 90 days after the discharge date of an index admission.

Rates are per 1,000 beneficiaries adjusted for periods of CMHCB program eligibility for the one-year period prior to the start of the
demonstration and for CMHCB program eligibility during the demonstration period.

Only beneficiaries who at least one day of eligibility in the baseline and demonstration period are included in this analysis.

Statistical testing of the difference-in-differences is conducted in STATA using logistic regression for percentages and negative binomial
regression for rates/1,000 beneficiaries. Robust variance estimation is used for both logistic and negative binomial regressions. The OR is
reported for logistic regressions; the IRR is reported for negative binomial regressions. The p-value and confidence interval is reported for odds
ratios and IRRs.

The 10 ambulatory care sensitive conditions are as follows: Heart failure, Diabetes, Asthma, Cellulitis, COPD and Chronic Bronchitis,
Dehydration, Bacterial Pneumonia, Septicemia, Ischemic Stroke, and UTI.

SOURCE: RTI analysis of Medicare enrollment, eligibility, claims and intervention data; Computer runs: readm01 readm02 readmtabl
18MAR2010.



Table 6-6
Mortality rates during the KTBH CMHCB demonstration: Original and refresh

populations

Intervention Comparison

number of number of
Description deaths Percent deaths Percent Difference p value
Original population
(36 months) 1,662 34.0 648 33.2 0.8 0.51
Refresh population
(24 months) 506 21.8 215 22.9 -1.1 0.49

NOTES: KTBH = VillageHealth’s Key to Better Health, CMHCB = Medicare Care
Management for High Cost Beneficiaries.

SOURCE: RTI analysis of Medicare enrollment, eligibility, claims and intervention data;
Computer runs: mortality.sas 12MAR2010.

6.4 Conclusions

RTI’s analysis of quality of care focuses on measuring effectiveness of the KTBH
CMHCB demonstration intervention by answering the following evaluation questions:

= Did the KTBH program improve intermediate health outcomes by reducing acute
hospitalizations, readmissions, and ER utilization?

= Did the KTBH program improve health outcomes by decreasing mortality?

During the course of the KTBH demonstration, we observed increasing rates of all-cause
and ACSC hospitalizations, ER visits, and 90-day readmissions in both the intervention and
comparison groups and for both the original and refresh populations. However, we observe no
statistically significant differential rates of hospitalizations, ER visits, or 90-day readmission—
either all-cause or for ambulatory care sensitive conditions—during the demonstration period
relative to the baseline period for any of the populations. Further, we found no differential rate of
mortality between the intervention and comparison original and refresh populations. The only
statistically significant finding was within the refresh population and their use of the Medicare
hospice benefit; the median number of days of hospice use was 14 days longer in the comparison
group than in the intervention group.
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Table 6-7
Rates of Hospice use and mean and median days of Hospice use among original and refresh KTBH CMHCB demonstration
beneficiaries that elected the Hospice benefit

Intervention Comparison Hospice Hospice Mean  Mean Median  Median

N N Rate | RateC Ivs.C pvalue Daysl DaysC 1Ivs.C pvalue Daysl DaysC lvs.C pvalue
Original
population
All 4,882 1,951 7% 6% 11 0.11 49 68 -19 0.09 13 14 -1 0.67
Refresh
population
All 2,326 941 5% 6% -0.6 0.48 46 73 -27 0.08 10 24 -14 0.03

SOURCE: RTI analysis of Medicare enrollment, eligibility, claims and intervention data; Computer runs: hsp01 hospicetabl, hsptest 13MAY2010.



CHAPTER 7
FINANCIAL OUTCOMES

7.1 Introduction

In this section, we present final evaluation findings on levels and trends in Medicare costs
for the year prior to the go-live date and over the full 36 months that the Key to Better Health
(KTBH) for High Cost Beneficiaries (CMHCB) program was in operation (or 24 months for the
refresh sample). The evaluation questions we address are:

= What were the Medicare costs per beneficiary per month (PBPM) in the base year
versus the first 36 or 24 months of the demonstration for the intervention and the
comparison groups?

= What were the levels and trends in PBPM costs for intervention group participants
and nonparticipants? Did nonparticipation, alone, materially reduce the
intervention’s overall cost savings?

= How variable are PBPM costs in this high cost, high risk, population? What was
the minimal detectable savings rate given the variability in beneficiary PBPM
costs?

= How did Medicare savings for the 36- or 24-month period compare with the fees
that were paid out? How close was the KTBH program in meeting budget
neutrality?

= How balanced were the intervention and comparison group samples prior to the
demonstration’s start date? How important were any differences to the estimate of
savings?

= Did the intervention have a differential effect on high cost and high risk
beneficiaries?

= What evidence exists for regression-to-the-mean (RtoM) in Medicare costs for
beneficiaries in the intervention and comparison groups?

The cost analyses presented in this section differ from those that will be conducted for
financial reconciliation by Actuarial Research Corporation (ARC) under contract to CMS. ARC
will determine savings based on the demonstration’s terms and conditions negotiated between
CMS and KTBH. RTI’s estimation of savings, detailed subsequently, differs in that

= differences in savings rates between intervention and comparison groups are first
determined at the beneficiary level and are then tested using statistical confidence
intervals,

= Dbeneficiary PBPM costs are not trimmed using a 1% outlier dollar threshold, and
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= both base year and demonstration period PBPM costs are weighted by each
beneficiary’s fraction of eligible days during the demonstration period.

A more detailed explanation and justification for these differences is provided in
Section 7.3.

The rest of this chapter has five sections. The next two sections describe our data sources,
variable construction, and analytic methods. Section 7.4 presents our primary findings on trends
in PBPM costs between base and demonstration periods. Section 7.5 shows PBPM savings in
relation to average monthly fees and whether the KTBH program achieved budget neutrality
using RTI’s costing methods. Section 7.6 stratifies PBPM costs and savings by high cost and
high risk categories to test for possible imbalances in the intervention and comparison groups.
Section 7.7 examines regression-to-the-mean (RtoM) effects. Section 7.8 uses multivariate
regression to control for any imbalances between intervention and comparison samples that
might affect t-tests of mean differences in PBPM growth rates. The chapter concludes in
Section 7.9 with a summary of key findings.

7.2 Data and Key Variables

7.2.1 Sample Frame and Data

The data used in RTI’s analysis of PBPM costs are Medicare Parts A and B claims
extracted for all eligible beneficiaries in the intervention and comparison groups. Eligibility in
the original and refresh samples was based on the following criteria.

Original Sample:

= Medicare fee-for-service beneficiaries with a primary residence in designated
counties of Nassau, Suffolk, and Queens, New York in calendar year, 2004

= With one of 27 renal ICD-9 codes, excluding patients in renal failure, cancer, or
AIDS/HIV in the base year, 2004

= With calendar year 2004 total Medicare costs > $5,000,
= With an HCC risk score > 1.7.

Refresh Sample:

= Medicare fee-for-service beneficiaries with a primary residence in designated
counties of Nassau, Suffolk, and Queens, New York between June 1, 2005
through May 31, 2006

= With one of 27 renal ICD-9 codes, excluding patients in renal failure, cancer, or
AIDS/HIV in the base year, 2005-2006

= With additional exclusions of institutionalized patients between March and May
2006, identified with CPT-4 codes 99301-99303 (Comprehensive Nursing
Facility Assessments), 99311-99313 (Subsequent Nursing Facility Care), 99321-
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99333 (Domiciliary, Rest Home, or Custodial Care Services, or having any
service in a SNF, Assisted Living, Nursing, or Custodial Facility, or in an ICF-
Mentally Retarded Facility.

= With base year 2005-2006 total Medicare costs > $5,000,
= With an HCC risk score > 1.7.

Beneficiaries meeting the inclusion and exclusion criteria were randomized to the
intervention (4,996) and control (2,000) groups at a rate of 2.5:1. The refresh population was also
randomized at a 2.5:1 rate: intervention (2,385), control (956). The original sample focused on
beneficiaries with high annual costs, and it would be quite likely to expect lower costs during the
demonstration period based on regression-to-the-mean (RtoM). As RtoM should affect
intervention and comparison groups equally, any bias from this factor should cancel out, on
average, when benchmarking intervention performance against the comparison group. Offsetting
the negative effect on costs of selecting high cost beneficiaries will be the severity level of their
chronic disease. While higher and lower cost beneficiaries may converge between the base and
intervention periods, convergence may occur around a secular increase in average costs.

Because of more than a year’s gap between selection for and the start of the
demonstration, a new base year of claims data were extracted for the intervention and
comparison populations. Consequently, it is likely that some beneficiaries who originally
qualified during the randomization process would no longer qualify for the demonstration during
the base period just 1 year before the KTBH program’s start date. They still remain in the
intervention and comparison groups, however, for our analysis.

We restrict all analyses to beneficiaries who were alive at the start date of the
demonstration. Claims costs are accumulated until a beneficiary dies or otherwise becomes
ineligible (e.g., joins a managed care plan). Claims represent utilization anywhere in the United
States, not just the target area of the KTBH program. Medicare costs are based on eligible claims
submitted during the full demonstration period plus 12 months prior to the start date. A 9-month
“run-out” period after the demonstration ended assures a complete set of costs.

7.2.2 Constructing PBPM costs

All financial analyses were conducted on a PBPM basis, or the ratio of eligible Medicare
costs to eligible months. The baseline period is defined as 365 days (or 1 year) prior to the
KTBH program’s start date. The 36-month demonstration period for the original population
includes 1,095 days (36 months x 30.42 days/month) after the start date. The refresh population
covers 24 months, or 730 days.

Medicare program costs in the numerator of PBPM costs include

= only Medicare program Part A and B payments; patient obligations and Part C
(managed care) and D (drugs) are excluded;
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= only claims for utilization of beneficiaries when they are eligible for the
demonstration’; and

= only claims for eligible services; end-stage renal disease [ESRD] and hospice
services are excluded.

To statistically test hypotheses regarding trends in beneficiary costs, average PBPM costs
first must be calculated at the beneficiary level. Constructing individual PBPM costs required
dividing a beneficiary’s total cost during eligible periods by his or her own fraction of eligible
months during the base year and the demonstration period. Most beneficiaries had 12 months of
base year eligibility and 36 or 24 months of demonstration period eligibility. However, some
beneficiaries had fewer than the maximum number of eligible months (or days), usually due to
death. At the extreme, a beneficiary could have a 10-day hospital admission at the beginning of
the intervention period with a combined Part A and B payment of $30,000 before dying. This
$30,000 outlay is divided by approximately 1/3 (10 days / 30.42 days), resulting in an adjusted
PBPM outlay of $90,000. Consequently, (unweighted) PBPM costs exhibit substantial variation
that, in turn, reduces the likelihood of finding statistical differences.

Table 7-1 shows unweighted mean intervention group PBPM costs in KTBH’s original
population (4,882 with eligible days in both the base and intervention period) stratified by
beneficiaries’ number of eligible days in the demonstration period (1,095 maximum). Those with
10 or fewer eligible days had overall PBPM costs averaging $11,262. Beneficiaries eligible for a
year or more had average PBPM costs of $2,448. Beneficiaries with very truncated eligibility
averaged monthly costs 6.7 times greater than those with much longer eligibility. Although
beneficiaries with a month or less of eligibility were only about one-half of 1% of the entire
intervention group, their PBPM costs add disproportionately both to the mean and variation in
PBPM costs. (See Section 7.3.2 for statistics on PBPM variation.) Maximum intervention period
PBPM costs were $132,805.

Table 7-2 shows the unweighted cost effects of short term eligible beneficiaries ($2,326)
in the refresh population. Again, short-eligibility beneficiaries were over 12 times as costly per
month as those with more than 1 year’s eligibility, although only 3 beneficiaries were eligible as
few as 10 days or less. Maximum PBPM costs were $171,054.

Variation can be reduced by trimming high PBPM outliers at the 99th percentile, as done
by CMS for financial reconciliation. While the 1% trim reduces the KTBH program’s financial
risk, we wanted to avoid biasing comparisons against interventions that constrained spending
among the most expensive beneficiaries.

7 For example, if a beneficiary joined a managed care plan for a few months then returned to fee for service (FFS)
Medicare, any claims for plan services were excluded.
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Table 7-1
KTBH demonstration period PBPM mean costs by eligible days, intervention group,
original population

Eligible days" N (%) PBPM Range
<10 26 (0.5%) $11,262 $0-132,805
11-30 48 (1.0) 11,330 0-49,107
31-60 76 (1.6) 10,932 0-103,559
61-90 83 (1.7) 7,861 0-82,175
91-365 601 (12.3) 6,245 0-58,571
366+ 4,048 (82.9) 2,448 0-28,554
Mean 4,882 3,274 0-132,805

NOTES: Observations unweighted. PBPM = per beneficiary per month; KTBH = Key To Better
Health; N (%) = number of beneficiaries (percent of all eligibles).

! Number of days beneficiary eligible for intervention.
SOURCE: Medicare 2004-2008 Part A & B claims; COSTRUNZ2-alt1(1/15/10).

Table 7-2
KTBH demonstration period PBPM mean costs by eligible days, intervention group,
refresh population

Eligible days’ N (%) PBPM Range
<10 3 (0.1%) $27,813 $0-81,540
11-30 15 (0.6) 10,865 0-30,963
31-60 31(1.3) 17,375 0-171,054
61-90 43 (1.8) 7,339 0-53,183
91-365 256 (17.7) 7,285 0-53,611
366+ 1,978 (11.0) 2,308 0-19,729
Mean 2,326 3,237 0-171,054

NOTES: Observations unweighted. PBPM = per beneficiary per month; KTBH = Key To Better
Health; N (%) = number of beneficiaries (percent of all eligibles).

! Number of days beneficiary eligible for intervention.
SOURCE: Medicare 2004-2008 Part A & B claims; COSTRUNZ2-alt1(1/15/10).
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Instead of trimming or deleting outliers, RTI weighted PBPM mean costs and standard
errors by each beneficiary’s eligible fraction of days, or exposure to the intervention. In the
previous example, the beneficiary’s adjusted $90,000 PBPM cost is weighted by 10/1,095 =
0.009 in the original population, or roughly 110-times less than beneficiaries with full eligibility
through the entire demonstration period. This weighting method is equivalent to simply adding
the beneficiary’s $30,000 and 10 eligible days to total costs and days of fully eligible
beneficiaries and then calculating the combined PBPM cost.

7.2.3 Monthly Fees

Demonstration Care Management Organizations (CMQOs) proposed monthly fees when
submitting their applications for the demonstration program to the CMS Office of
Demonstrations. CMS then negotiated final fees as part of each CMQ’s agreed-upon contract
terms and conditions. RTI benchmarked savings against each CMO’s initially negotiated fee. For
the KTBH program, its negotiated management fee was $100 for the original intervention group
during the first 6-month outreach period and $225 per beneficiary month thereafter. The KTBH
program was paid $225 per beneficiary-month for refresh intervention beneficiaries from the
effective date of the cohort. To be consistent with the calculation of gross savings, these two fees
were weighted by the share of fee-bearing to all eligible months in the intervention group.

7.3 Analytic Methods

RTI’s analytic approach is based on a comparison of growth rates in PBPM costs at the
individual beneficiary level. This approach has two principal strengths:

= First, it controls in a more precise, beneficiary-specific manner for any differences
in PBPM costs between the base year and the demonstration period that are not
accounted for through the selection process.

= Second, by calculating changes in PBPM costs at the beneficiary level (i.e.,
“paired” base-demonstration period PBPM costs), we can conduct statistical t-
tests of the differences in spending growth rates between intervention and
comparison groups.

In addition to answering the question of whether any or all of the CMHCB demonstration
programs achieved budget neutrality (or even any savings), we also are interested in generalizing
results to future care management activities by answering the question, “What savings are likely
to be realized if the demonstration is expanded?” This question necessarily requires testing the
hypothesis that any savings in a sample of beneficiaries during a particular time period could
have been caused by chance with no long-run implications. RTI conducted a range of analyses to
answer the key financial questions.

7.3.1 Tests of Gross Savings

Gross savings to Medicare is defined as the difference between the claims costs of the
intervention and comparison groups. There are two ways to calculate these differences.
Assuming that the selection process balanced the intervention and comparison populations,
PBPM cost differences between the two groups can be based solely on the demonstration period.
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That is, the KTBH program was neither advantaged nor disadvantaged by the costliness of their
sample relative to their comparison group. However, more than 1 year passed between the time
the beneficiaries were assigned to the intervention and comparison groups and when the KTBH
program began recruiting beneficiaries to the intervention. Also, because we wanted to conduct
statistical tests of intervention effects, it was necessary to construct PBPM cost estimates at the
beneficiary level and then use variation in the observations to produce confidence intervals
around the estimates.

Recognizing that base year costs may be different between intervention and comparison
populations, we used a mixed paired sample approach. First, we used each beneficiary’s own
mean PBPM costs in the base year just prior to the KTBH program’s start date and the
intervention period to construct a change in costs. This was done for all beneficiaries in both the
intervention and comparison groups, thereby producing a paired comparison within group. Next,
we determined the mean difference in the differences in PBPM cost growth rates for each group,
treating the mean differences as independent samples.8 The strength of first calculating the
change in PBPM costs at the beneficiary level is that it completely controls for any unique
clinical and socioeconomic characteristics that might differ between the intervention and
comparison groups. Any imbalances in beneficiary characteristics that might produce inter-
temporal differences in medical utilization or costs are factored out using first-differencing. Our
gross savings rate, in equation form, is

Gross Savings = Diff[l] - DIff[C] = [It* - Iy*] - [C* - Cp*] = AI* - AC*  (7.1a)

Gross Savings = [I¢* - Ci*] - [Ip* - Cp*], (7.1b)

where * = the mean difference in PBPM costs within all intervention (1) or comparison (C)

beneficiaries, t and b = demonstration and base periods, and A = the change in PBPM costs
between the base and demonstration periods. Savings, as the difference-in-(paired) differences, is
equivalent to adjusting the difference in intervention and comparison means during the
demonstration by the mean difference that existed in the base year (eq. 7.1b).

In calculating mean changes in PBPM costs across beneficiaries, each beneficiary’s
change needs to be weighted to produce an unbiased estimate of the overall mean change. We
used the beneficiary’s fraction of eligible days during the demonstration period as weights. This
effectively weights each beneficiary’s base period PBPM costs by their proportion of days
during the demonstration period. Consequently, early demonstration dropouts (usually due to
death) will have their base period PBPM costs underweighted relative to their actual contribution
when displaying base period mean costs for intervention or comparison groups. As early
demonstration dropouts tend to be more costly in the base period, our mean base year costs will
appear lower than actuarial means based on their proportion of days during the base period. It did
not seem reasonable to give beneficiaries with only a few days involvement in the actual
demonstration full credit in calculating mean base year costs even if they had 12 months of base
year Medicare eligibility.

8 For a more detailed description of this approach, see Rosner (2006, chapter 8).
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7.3.2 Detectable Savings

In all of the analyses in this chapter, we test the hypothesis of whether gross savings is
statistically different from zero, or no savings. Gross savings must be sufficiently greater than
zero to assure the government that the measured savings rate was not due to chance.® A critical
evaluation question is the power we had to detect relatively small savings rates. By “detectable”
we mean the rate of savings that would force us to reject the null hypothesis of no savings at all.
Having completed the demonstration, we now have the information on both the level and
variation in savings rates that allows us to calculate the detectable savings threshold for the
KTBH program.

The fundamental test statistic is the Z-ratio of gross savings (see eg. 7.1a) to its standard
error (SE)

Z = [Al = AC)/SEjal - ac (7.2)

SEfai—act = [SEan? + SEAcT]™. (7.3)

A two-sided test10 of intervention savings uses the following confidence interval:

-1.96 SEjar- ac] <= Savings <= 1.96 SEja - acl, (7.4)

and the detectable threshold is

Detectable Threshold (DT) = -1.96 SEja;- ac)- (7.5)

Intervention savings must equal or exceed -1.96 times the standard error of the difference in the
growth in intervention and comparison PBPM costs. (Savings are expressed in negative terms if
intervention PBPM cost growth is less than the comparison group cost growth.) The detectable
threshold (DT) is approximately double the standard error of the difference in mean growth rates,
which in turn varies with the square root of the intervention and comparison group sample sizes.
It is also convenient for some analyses to express the DT as a percent of the comparison group’s

demonstration mean PBPM cost, or DT/PBPM,

Table 7-3 and 7-4 show the variation that exists in the (unweighted) PBPM costs in the
base year prior to the start date and the demonstration period for the KTBH program’s

9 Chance savings can occur primarily because of random fluctuations in the utilization of health services required
in the intervention and comparison groups. It is possible that random declines in health in the intervention group
unrelated to the intervention could explain lower savings rates.

10 A reasonable argument can be made that the detectable threshold should be based on a one-sided t-test if one
assumes that any chronic care management intervention would not be expected to increase Medicare outlays. If
an intervention is likely only to reduce costs, a one-sided test effectively puts all 5% of the possible error on the
negative side, resulting in a detectable threshold only -1.68 times the standard error.
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intervention and comparison, original and refresh samples. Mean PBPM costs in the base period
ranged from a low of $0 to a high of $21,441 in the comparison group. The coefficient of
variation (CV), or the standard deviation of beneficiary-level PBPM costs divided by the mean,
is fairly large in the base year (standard deviations roughly 25% greater than mean costs). CVs in
the original and refresh samples increased slightly in the comparison group during the
demonstration period while they increased substantially in the intervention group, implying
growing variation in monthly costs across intervention beneficiaries. Some of the variation is
reduced after weighting observations when determining intervention savings later in this chapter.

Table 7-3
KTBH CMHCB demonstration program PBPM cost distribution thresholds, comparison
and intervention group, base, and demonstration period, original population

Base year Demonstration Period
Quantiles' Comparison Intervention Comparison Intervention
(N) (1,951) (4,882) (1,951) (4,882)
Minimum $0 $0 $0 $0
<10% 174 179 320 285
<25% 407 404 711 689
Median 983 1,002 1,785 1,740
>25% 2,483 2,573 4,143 3,798
>10% 4,902 4,950 7,885 7,444
Maximum 21,441 36,793 71,168 132,805
Mean 1,892 1,928 3,277 3,274
CVv 1.24 1.29 1.38 1.64

NOTES: Observations unweighted. PBPM = per beneficiary per month; KTBH = Key to Better
Health; N = number of beneficiaries; CV = coefficient of variation.

1 <10%, <25%, >25%, >10%: PBPMs below or above percentage.

SOURCE: Medicare 2004-2008 Part A & B claims; COSTRUNZ2-alt1(1/15/10).
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Table 7-4
KTBH CMHCB demonstration program cost distribution thresholds, comparison and
intervention group, base and demonstration period, refresh population

Base year Demonstration Period
Quantiles' Comparison Intervention Comparison Intervention
(N) (941) (2,326) (941) (2,326)
Minimum $0 $0 $0 $0
<10% 0 0 291 254
<25% 352 317 640 614
Median 1,011 1,087 1,493 1,627
>25% 2,764 2,828 3,899 3,767
>10% 5,183 5,478 7,624 7,351
Maximum 24,528 25,231 96,076 171,054
Mean 2,039 2,123 3,163 3,237
CVv 1.37 1.33 1.63 1.94

NOTES: Observations unweighted. PBPM = per beneficiary per month; KTBH = Key to Better
Health; N = number of beneficiaries; CV = coefficient of variation.

1 <10%, <25%, >25%, >10%: PBPMs below or above percentage.
SOURCE: Medicare 200x-200Y Part A & B claims; COSTRUNZ2-alt1(1/15/10).

The difference between median and mean PBPM costs indicates how skewed costs
actually are. Mean costs are roughly double median costs in the original sample’s base year with
little change during the intervention period, indicating a strong right tail of very high costs. Costs
were similarly skewed in the refresh group (Table 7-4). Note that 25% of refresh beneficiaries
had base year costs less than $350. These initially low-cost beneficiaries experienced large
increases in costs during the demonstration, as shown by the near doubling of the <25%
threshold. Maximum values show how high PBPM costs can be before weighting, $130,000-
170,000 per month. As shown earlier in Table 7-1, these costs are often incurred by beneficiaries
with very short eligibility who died very early in the demonstration period. Weighting these
short-eligible, very high cost beneficiaries reduces overall variance and produces lower
detectable thresholds.
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Figure 7-1
Frequency distribution of PBPM costs, comparison group, original sample, base year:
KTBH

13.6

NOTES: PBPM = per beneficiary per month; KTBH = Key to Better Health.

Figure 7-2
Frequency distribution of PBPM costs, comparison group, refresh sample, base year:
KTBH
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Because of the relatively large variances in the base year PBPM costs (CV[comparison] =
1.25), coupled with adjustments for the repeated nature of the experimental design, the power
afforded by the sample sizes was modest, i.e., about 40% at best.11

7.3.3 Budget Neutrality

Each CMO is obligated to produce net savings for the Medicare program. The net savings
requirements for those CMOs that complete a 36-month demonstration period are 5% for the
original cohort and 2.5% for the refresh cohort. Thus, to avoid paying back any fees fees with a
5% net savings requirement.

PBPM, <= 0.95PBPM; — MF (7.6a)
or as a fraction of the comparison PBPM cost,
PBPM/PBPM; <= 0.95 - (MF/PBPMy), (7.6b)

where PBPM,, PBPM = average monthly costs in the intervention and comparison groups, MF
= the average monthly fee.

For example, if a CMO’s monthly fee were 5% of the comparison PBPM cost, then
intervention PBPM costs would have to be 90% or less of monthly comparison costs to avoid
paying back fees. Debt obligation per intervention beneficiary month is the positive difference:

PBPM, — [0.95PBPM + MF].

RT1I’s conclusion regarding budget neutrality will differ from those of the CMS during financial
reconciliation, given the way we adjust for unequal base period costs, how fees are calculated,
the lack of an outlier trim, and a few other minor differences. Because we use statistical
confidence intervals to judge the extent of gross savings, we test whether a CMO achieved any
savings at all: the z-test against zero savings.

In addition to Z-tests of mean cost differences between the entire intervention group and
the comparison group, we also tested for differences in PBPM cost growth rates between
intervention beneficiary participants and nonparticipants relative to the comparison group. If the
intervention had more success with those beneficiaries it actually engaged, then savings should
be greater for participants than nonparticipants.

11 power for a comparison of two mean changes in PBPMs is given by ®[-1.96 + (\/nA/(Gd\/Z)] (Rosner, 2006, p.
336).

6¢= [01° + 6,% - 2p516,]*°, where subscript 1 and 2 pertain to variances in study and control PBPMs, and p =
correlation between observations between the base and intervention periods. The study and control standard
deviations in the base period were 2,215 and 2,129, respectively. Assuming a .33 intra-patient correlation, o4 =
2,515 If there were no increase in the comparison group’s PBPM over time, then A =.05($1,716) = $86 (see
Table 7-5). The treatment n = 4,882. Thus, power = ®[-1.96 + ($86+70/3,546 = 1.7) =-.26] = 1 — ®[.26] = .40.
With the KTBH intervention sample, we had 40% likelihood of accepting a significant difference if the true
mean change in the intervention PBPM was $86 less than the change in the comparison PBPM. This is likely an
overestimate of the power because the comparison sample was only 1,951.
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7.3.4 Adjusting for Unbalanced Intervention and Comparison Groups

Two approaches were used to test the effects of imbalances between the intervention and
comparison groups in base year characteristics. First, we produced frequency distributions of key
beneficiary characteristics between the two groups. Second, we used multivariate regressions to
quantify the effects of any imbalances on trends in PBPM costs. We pooled base and
demonstration period observations and regressed each beneficiary’s own demonstration period
PBPM cost on group status (I = intervention; C = comparison); each beneficiary’s own base
period PBPMy, cost; the beneficiary’s high cost or high risk group eligibility status in the base
year, Riskpr; and a vector of base period beneficiary characteristics (¢Char):

The intercept, @, is the comparison group’s average PBPM cost in the base year, while
v = each beneficiary’s dollar increase in PBPM costs over 14 months (i.e., the sixth month of the
base year to the eighth mid-period month of the demonstration). y provides a test of RtoM

effects (see Appendix 7-1). The smaller is v, the greater is RtoM. The t-value for P tests the
differences in intervention and comparison demonstration cost growth, while p,tests for the
difference in the growth rates for the “r’” cost-risk groups. By including each beneficiary’s age,
gender, race, urban/rural residence, disabled status, Medicaid eligibility, and institutional status
at the start of the demonstration, we purge the status and other coefficients of any systematic
differences between the intervention and comparison groups that remained at the start of the
demonstration. Inclusion of these variables also narrows the confidence intervals around the
other coefficients, thereby reducing detectable thresholds that give more precise estimates of
mean intervention effects (Greene, 2003, chapter 6).

7.4 PBPM Cost Levels and Trends
7.4.1 Original Sample

Table 7-5 displays PBPM cost levels and rates of growth in average PBPM costs between
the 12-month base year and the 36-month demonstration period for the original sample. Results
are shown for the entire intervention group and for participating and nonparticipating
beneficiaries, separately. PBPM costs in both periods have been weighted by the fraction of days
beneficiaries were eligible in the demonstration period so as not to overweight beneficiaries who
were exposed to the intervention for shorter periods. Only beneficiaries with at least 1 day of
demonstration eligibility in both periods were included.

Overall. The weighted base year average PBPM cost was $16 more (p = insig) in the
intervention group versus the comparison group ($1,731 versus $1,716), or 0.9%. The
intervention-comparison difference in PBPM Medicare costs reversed to -$96 (p = insig) in the
demonstration period ($2,410 versus $2,505). Between the base year and the end of the 36-
month demonstration period, the average comparison group PBPM cost increased significantly
by $790 (p < .01), while the intervention group’s PBPM average Medicare costs rose more
slowly by $678 (p < .01). Consequently, the intervention group’s PBPM cost rose $111 more
slowly (p = insig) than the comparison group’s PBPM cost. Intervention beneficiaries, who were
0.9% more costly on a weighted basis at baseline, became 3.8% less costly, on average, than the
comparison group after 36 months.
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Table 7-5
PBPM cost growth rates between base year and demonstration period,
intervention and comparison groups, original population: KTBH

Demonstration

Base year PBPM PBPM
Standard Standard  Differences  Standard
Study group Beneficiaries Mean’ error Mean' error in means error
|ntervention 4,882 $1,731 317 $2,410 420 $678** 448
Participants 2,284 1,715 44.6 2,461 59.4 T4T** 63.1
Nonparticipants 2,598 1,749 45.1 2,354 59.6 605** 63.9
Comparison 1,951 1,716 48.2 2,505 66.7 790** 69.2
Differences
I-C — 16 58.5 -96 78.6 -111 83.2
Participants — C — -1 66.0 -44 89.4 -43 94.6
Nonparticipants — C — 34 66.1 -151 89.2 -185* 93.7
Participants —
Nonparticipants — -35 63.4 107 84.1 142 89.7

NOTE: CMHCB = Care Management for High Cost Beneficiaries; PBPM = per beneficiary per month;
KTBH = Key to Better Health; | = intervention; C = comparison.

! Means weighted by beneficiary fraction of eligible days in demonstration period.
*p <.05; **p < .01.
SOURCE: Medicare 2004-2008 Part A&B claims; run costrunl1-bbaker(1/19/10).

Participation Status. The participation rate, based on beneficiaries used in this cost
analysis, was 53% (2,284/4,882 - 1). Participants in the KTBH intervention and comparison
groups were equally costly in the base period. Non-participants were $34 more costly (p = insig).
Participants became $43 less costly (p = insig) than comparison beneficiaries. Non-participants
became $185 less costly (p<.05) during the demonstration period. Thus, the $111 slower growth
in intervention PBPM costs appears to be due to slower growth in the randomized portion of the
intervention group not directly impacted by the intervention.

7.4.2 Refresh Sample

Table 7-6 displays PBPM cost levels and rates of growth in average PBPM costs between
the 12-month base year and the end of the 24-month demonstration period for the refresh sample.
The weighted base year average PBPM cost was $126 more (p = insig) in the intervention versus
comparison group ($1,960 versus $1,834), or 7%. The intervention-comparison gap in PBPM
Medicare costs reversed in the demonstration period ($2,437 versus $2,454). The average
comparison group PBPM increased $620 (p<.01) while the intervention group’s PBPM average
Medicare costs increased $478 (p<.01). As a result, the intervention group’s PBPM cost
increased $142 slower (p = insig) compared with the comparison group’s PBPM cost.
Intervention beneficiaries, who were 7% more costly at baseline, were essentially equally as
costly the comparison group, on average, after 24 months.
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The participation rate, based on beneficiaries used in the refresh cost analysis, was 45%
(1,037/2,326 — 1). Participants in the base period in the KTBH intervention group were $352
more costly (p<.01) than comparison group beneficiaries and nonparticipants were $70 less
costly (p=insig). Participants became $524 more costly (p<.01). Non-participants also became
$437 more costly (p<.01) during the demonstration period. Consequently, the participant group’s
PBPM cost rose $95 more slowly (p=insig) than the comparison group’s while the non-
participant group’s PBPM cost rose $183 more slowly (p=insig) than the comparison group’s
PBPM cost.

Table 7-6
PBPM cost growth rates between base year and demonstration period,
intervention and comparison groups, refresh population: KTBH

Demonstration

Base year PBPM PBPM
Standard Standard Differences  Standard

Study group Beneficiaries Mean' error Mean® error in means error
Intervention 2,326 $1,960 54.6 $2,437 66.8 478** 75.2

Participants 1,037 2,185 82.0 2,710 108.1 524** 118.1

Nonparticipants 1,289 1,764 72.8 2,201 82.4 437** 95.5
Comparison 941 1,834 77.9 2,454 103.4 620** 114.3
Differences
I-C — 126 99.1 -16 123.8 -142.1 138.7
Participants - C — 352** 113.9 256 150.6 -95 165.3
Nonparticipants — C — -70 107.7 -252* 130.6 -183 148.9
Participants -
Nonparticipants — 421** 109.1 509** 133.5 87 150.7

NOTE: PBPM = per beneficiary per month; KTBH = Key to Better Health; | = intervention;
C = comparison.

! Means weighted by beneficiary fraction of eligible days in demonstration period.
*p <.05; **p <.01.
SOURCE: Medicare 2004-2008 Part A&B claims; run costrunl1-bbaker(1/19/10).

7.5  Savings and Budget Neutrality

7.5.1 Original Sample

Table 7-7 presents summary statistics on savings from the KTBH’s original intervention
sample. It also includes the minimum level of savings necessary to achieve statistical significance,
expressed in negative terms, and as a percentage of the comparison group’s PBPM cost. The
KTBH program’s monthly fee is reported also as a percentage of the comparison group’s PBPM
cost.

Over the course of the 36-month intervention, average monthly costs increased $678 in
the intervention group and $790 in the comparison group. The result was a $111 relative
decrease in PBPM cost growth in the intervention group. This negative difference implies
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savings at a rate of 4.4% of the comparison group’s demonstration period PBPM cost. However,
savings were statistically insignificant.

With roughly 4,900 beneficiaries in the intervention group and only 2,000 in the
comparison group, the minimal detectable savings threshold was $163 at the 95% confidence
level. This rate is 6.5% of the comparison group’s PBPM cost, implying that the intervention
would have had to achieve this level of savings to be considered statistically reliable in repeated
patient samples.12

The KTBH program’s average monthly fee was $90, which amounted to 3.6% of the
comparison group’s PBPM during the demonstration period. Thus, the KTBH program would
have had to achieve 8.6% (3.6% + 5%) savings in order to retain all of its fees—at least
according to RTI’s calculations, which are not official under financial reconciliation. An
actuarial analysis that ignores statistical significance would show KTBH intervention savings of
$111, and a Medicare return on investment of 1.23. Because we cannot say with confidence that
the savings are not zero, it is possible that the intervention’s Rol is zero.

7.5.2 Refresh Sample

Table 7-8 presents summary statistics on savings from the KTBH intervention with the
refresh sample. Over the course of the 24-month intervention, average monthly costs increased
$478 in the intervention group and $620 in the comparison group. The result was a $142 smaller
relative increase in PBPM cost growth in the intervention group. This negative difference implies
savings at a rate of 5.8% of the comparison group’s PBPM cost.

With roughly 1,000 beneficiaries in each study group, the minimal detectable savings
threshold was $224 at the 95% confidence level. This rate is 9.1% of the comparison group’s
PBPM cost, implying that the intervention would have had to achieve this level of savings to be
considered statistically reliable in repeated patient samples. Ignoring the fact that the $142 in
intervention savings was not statistically different from zero, the net fee to Medicare was
reduced from $71 per beneficiary per month to -$71, resulting in a net cost of -2.9% to Medicare
of the comparison group’s average monthly outlay on claims. Based on actuarial methods,
Medicare’s return on investment was 2.0, implying savings (albeit statistically insignificant)
double that average monthly fee on all intervention beneficiaries. However, the refresh Rol
could also be zero in a future intervention.

12 1f minimal savings were based just on differences in PBPM costs during the demonstration period, the
intervention would have to achieve a 6.1% savings rate based on RTI’s weighting methodology.
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Table 7-7
Average PBPM gross savings, fees, and budget neutrality status, original population:

KTBH
PBPM cost change
Intervention group $678
Comparison group 790
Difference -$111
Gross (dis)saving %' -4.4%
Minimal Detectable Savings®
Absolute -$163
% of comparison PBPM? -6.5%
Monthly Fee
Absolute’ $90
% of comparison PBPM? 3.6%
Net Fee
Absolute® -$21
% of comparison PBPM? -0.8%
Return on Investment (Rol)® 1.23

NOTES: PBPM = per beneficiary per month; KTBH = Key to Better Health.

1 Gross (Dis)Savings % = Difference in PBPM outlay changes as % of comparison PBPM

(= $2,505). Negative values imply true savings.
Minimum Detectable Savings = 1.96*standard error of difference in mean PBPM changes.

® 9 Comparison PBPM = Absolute variable as % of comparison PBPM ($2,505) in
demonstration period.

* Absolute Monthly Fee = $100 outreach and $225 post-outreach fees weighted by monthly ratio
of fee-bearing to total intervention eligible months throughout demonstration.

® Absolute Net Fee = Monthly fee + Difference in PBPM outlay change.
® Rol = gross savings difference/Absolute Monthly Fee.

SOURCE: Medicare 2004-2008 Part A&B claims; PBPM cost changes and detectable savings:
Table 7-5; monthly fees: ARC, Final Reconciliation for Village Health Phase I, October 23,
2009, Table 3.
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Table 7-8
Average PBPM gross savings, fees, and budget neutrality status, refresh population: KTBH

PBPM cost change

Intervention group $478
Comparison group $620
Difference -$142
Gross (dis)saving %* -5.8%
Minimal Detectable Savings

Absolute -$224

% of comparison PBPM? -9.1%
Monthly Fee

Absolute’ $71

% of comparison PBPM? 2.9%
Net Fee

Absolute® -$71

% of comparison PBPM? -2.9%

Return on Investment (Rol)® 2.0

NOTES: PBPM = per beneficiary per month; KTBH = Key to Better Health.

1 Gross (Dis)Savings % = Difference in PBPM outlay changes as % of comparison PBPM

(= $2,454). Negative values imply true savings.
Minimum Detectable Savings = 1.96*standard error of difference in mean PBPM changes.

% 9% Comparison PBPM = Absolute variable as % of comparison PBPM ($2,454) in
demonstration period.

* Absolute Monthly Fee = $225 fee weighted by ratio of total fee-bearing eligible months to all
intervention eligible months.

> Absolute Net Fee = Monthly fee + Difference in PBPM outlay change.
® Rol = gross savings difference/Absolute Monthly Fee.

SOURCE: Medicare 2004-2008 Part A&B claims; PBPM cost changes and detectable savings:
Table 7-5; monthly fees: ARC, Final Reconciliation for Village Health Phase I, October 23,
2009, Table 3.
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7.6 Imbalances between Intervention and Comparison Samples

Initial random sampling should have balanced the intervention and comparison groups.
Yet, it is still possible that small, but possibly important, imbalances remained simply by chance.
It is possible that high cost and high risk beneficiaries exhibit opposing regression-to-the-mean
(RtoM) cost trends between the base and demonstration periods. High cost beneficiaries should
have declining costs, while high risk but lower cost beneficiaries might have increasing costs. If
the distribution of high cost and high risk beneficiaries differs between KTBH’s intervention
group and its comparison group, then demonstration period PBPM cost comparisons could be
biased against the intervention, if it had a disproportionate number of high risk, more cost-
increasing, beneficiaries. We created four, mutually exclusive, high-low cost-risk groups. The
high-cost threshold was set at $30,000/month, or the top 25% of cases in either sample based on
their costs the year prior to randomization. The 25% high-risk threshold was set at 1.73 (original
sample) and 1.81 (refresh sample).

For differences in other beneficiary characteristics to have any effect on intervention
savings, two things must happen. First, one or more characteristics must have a statistically
important effect on PBPM cost growth rates. Second, unless the same important characteristics
also significantly differ, numerically, between the intervention and comparison groups, they will
not affect the intervention savings rates. Because most characteristics are simple binary (0, 1)
indicators, there must be substantial numbers of “costly” beneficiaries involved and not just a
large differences in relative frequencies. Because beneficiaries were randomly assigned to the
intervention and comparison groups, differences in cost-risk and patient characteristics across the
two groups should be minimal even with some attrition. Nevertheless, we test for the cost
impacts of any imbalances as shown below.

7.6.1 Frequencies of Beneficiary Characteristics

Table 7-9 and 7-10 show that the intervention and comparison groups were nearly
identically distributed by cost and risk during the randomization period. No material differences
are found in patient characteristics between the intervention and comparison groups. These
similarities would indicate that the lack of intervention savings cannot be explained by
intervention-comparison group differences in cost and risk group status.

Because of the roughly one year lag between randomization of the original population
into intervention and comparison groups and the official base year, only about 6% qualified as
high cost alone in the base year versus 25% that met the criterion in the year before when
randomization took place.
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Table 7-9
Frequency distribution of beneficiary characteristics, intervention and comparison groups,
base year, original population: KTBH

Intervention Comparison
(%) (%)

COST-RISK Group

High cost > =$ 30,000 6.1% 6.7%

Both 16.5 14.9

High risk: HCC > 1.73 12.3 13.3

Neither 65.2 65.1
Age Group

<65 12.9 13.0

65-69 114 11.0

70-74 18.7 20.1

75-79 23.5 22.0

80-84 16.9 18.6

85+ 16.7 15.2
Gender

Female 52.7 51.8

Male 47.3 48.2
Race

Minority 19.1 19.2

White 80.9 80.8
MEDICAID Eligible

No 95.2 95.7

Yes 4.8 4.3
DISABLED

No 87.1 87.1

Yes 12.9 12.9
Urban residence

No 0.0 0.0

Yes 100.0 100.0
Long-term care

No 100.0 100.0

Yes 0.0 0.0
SNF

No 87.9 87.4

Yes 12.1 12.6

NOTE: Beneficiaries weighted by fraction of eligible days in demonstration period.
KTBH = Key to Better Health; HCC = Hierarchical Condition Category; SNF = skilled nursing
facility.

SOURCE: Medicare 2004-2008 Part A & B claims; Cost4b1-bbaker(1/19/10).
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Table 7-10
Frequency distribution of beneficiary characteristics, intervention and comparison groups,
base year, refresh population: KTBH

Intervention Comparison
(%) (%)

COST-RISK Group

High cost > =$ 30,000 6.9% 7.8%

Both 19.3 17.7

High risk: HCC > 1.81 12.1 10.7

Neither 61.9 63.8
Age Group

<65 111 10.8

65-69 12.2 13.0

70-74 18.6 18.1

75-79 21.9 23.8

80-84 17.6 18.2

85+ 18.5 16.3
Gender

Female 50.2 49.6

Male 49.8 50.4
Race

Minority 19.0 18.2

White 81.0 81.8
MEDICAID Eligible

No 95.9 95.1

Yes 4.1 49
DISABLED

No 88.9 89.2

Yes 111 10.8
Urban residence

No 0.0 0.0

Yes 100.0 100.0
Long-term care

No 100.0 100.0

Yes 0.0 0.0
SNF

No 89.5 89.3

Yes 10.5 10.7

NOTE: Beneficiaries weighted by fraction of eligible days in demonstration period.
KTBH = Key to Better Health; HCC = Hierarchical Condition Category; SNF = skilled nursing
facility.

SOURCE: Medicare 2004-2008 Part A & B claims; Cost4b1-bbaker(1/19/10).
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7.6.2 PBPM Cost Levels and Trends by Cost and Risk Group

7.6.2.1 Original Sample

Table 7-11 displays PBPM costs stratified by cost and risk group. Extreme cost
differences are found between the high cost and high risk groups in the base year. High risk only
intervention beneficiaries averaged PBPM costs of just $1,420 in the base year compared with
$3,752 for high cost only beneficiaries (2.6 times greater) and both high cost and high risk
beneficiaries ($5,343; 3.8 times greater). Both high cost groups experienced large declines in
their PBPM costs while the high risk—only group’s PBPM cost more than doubled. The
comparison group showed almost identical patterns of cost levels and trends. Costs in the
“Neither high-cost-high risk” group saw costs rise faster than in the other three groups with
higher base year costs, which is suggestive of strong RtoM effects in the “Neither” group.

Focusing on the difference in trends at the bottom of Table 7-11, we find no statistically
significant differences between the original intervention and comparison group growth rates in 3
of the 4 cost-risk groups, although all 3 suggest lower costs within the intervention group.
Among the 6% of intervention beneficiaries who were only high cost in the base period, their
costs fell more slowly than in the comparison group (p<.05).

7.6.2.2 Refresh Sample

Table 7-12 presents similar results on PBPM cost trends by the four cost-risk groups for
the refresh sample. None of the difference-in-differences in growth rates are statistically
significant across the four groups. The large standard errors for the refresh sample are
noteworthy. We had little power to detect savings rates even as large as a few hundred dollars
per month given the small sample sizes and high cost variance from year to year.

7.7  Regression-to-the-Mean

Tables 7-13 and 7-14 demonstrate the extensive RtoM occurring in this high cost
population. Changes in comparison group PBPM costs are stratified by base period cost group
from low to high in $500 increments. Using comparison group data avoids any effects the
intervention might have on the underlying RtoM phenomenon. Unweighted mean costs were
$1,892 in the comparison group’s base period in the original sample (Table 7-13), with an
overall increase of $1,385. Cost increases are inversely correlated with a beneficiary’s base
period PBPM costs. At the extremes, beneficiaries with less than $500 in base period PBPM
costs saw their average costs increase by $1,727 while those with initial costs greater than $6,000
experienced average decreases of $1,615. Mean costs in both periods are well above median
costs and indicate a strong skewness in PBPM costs.

Regression-to-the-mean is also quite strong in the refresh sample (Table 7-14). Mean
costs increased $778 due mostly by much larger cost increases for beneficiaries with base year
costs under $2,000 per month. This suggests that for the intervention to be successful, it would
need to identify initially low cost beneficiaries most likely to experience major cost increases.
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Table 7-11

PBPM costs by cost and risk group, intervention and comparison groups, base and

demonstration periods, original population: KTBH

High-cost High-risk
and high-risk High-cost only only Neither
PBPM SE PBPM SE PBPM SE PBPM SE
(977; (274: (675: (2,956;
Intervention (N) 20%) 6%) 14%) 61%)
Base Year $5,343 945 $3,752 75.1 $1,420 24.9 688  10.2
Demonstration 4,068 1354 2,660 161.5 2,953 129.4 1,864  40.6
Difference -1,275  152.9 -1,092 168.8 1,583 128.7 1,176 404
% Change -24% — -29% — 108% — 171% —
(350; (130; (270; (1,201;
Comparison (N) 18%) — 7%) — 14%) — 62%) —
Base Year 5,441 143.6 3,859 110.9 1,406 38.2 706  17.9
Demonstration 4,614 219.0 2,157 191.8 3,147 185.1 1,929 68.8
Difference -828 242.1 -1,703 2135 1,742 184.0 1,223  68.2
% Change -15% — -44% — 124% — 173%  —
Difference-in-
Differences
Difference-in-
Differences 447  292.6 611* 289.7 -$159  230.2 47 770

NOTE: Beneficiary PBPM weighted by fraction of eligible days in demonstration period.
PBPM = per beneficiary per month; KTBH = Key to Better Health; SE = standard error;
N = number of beneficiaries; HCC = Hierarchical Condition Category.

High-Cost: Beneficiaries with annual healthcare spending greater than $30,000 in base perio
High-Risk: HCC > 1.73 in base period.
% Change: Difference/Base Year.

SOURCE: Medicare 2004-2008 Part A & B claims; Cost4b1-bbaker(1/19/10).
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Table 7-12

PBPM costs by cost and risk group, intervention and comparison groups, base and

demonstration periods, refresh population: KTBH

High-cost High-risk
and high-risk High-cost only only Neither
PBPM SE PBPM SE PBPM SE PBPM SE
(497; (153: (298: (1,378;
Intervention (N) 21%) — 7%) — 13%) — 59%) —
Base Year $5,860 151.3 $3,944 1225 $1,542 33.8 617 16.9
Demonstration 3,805 213.8 2,583 221.8 2,668 195.9 1,931 64.7
Difference -1,965 245.1 -1,405 370.8 1,125 195.8 1,314 66.4
% Change -34% — -36% — 73% — 212% —
(194; (66; (108; (573;
Comparison (N) 21%) — 7%) — 11%) — 61%) —
Base Year 5544 2131 3,815 201.1 1,379 56.2 641 26.2
Demonstration 3,780 298.5 1,892 279.0 3,025 330.1 2,059 1158
Difference -1,764 316.4 -1,923  319.7 1,646 326.0 1,417 118.2
% Change -32% — -50% — 119% — 221% —
Difference-in-
Differences
Difference-in-
Differences -201 4439 518 370.8 -521  380.8 -103  128.0

NOTE: Beneficiary PBPM weighted by fraction of eligible days in demonstration period.

PBPM = per beneficiary per month; KTBH = Key to Better Health; SE = standard error;
N = number of beneficiaries; HCC = Hierarchical Condition Category.

High-Cost: Beneficiaries with annual healthcare spending greater than $30,000 in base period.

High-Risk: HCC > 1.81 in base period.
% Change: Difference/Base Year.

SOURCE: Medicare 2004-2008 Part A & B claims; Cost4b1-bbaker(1/19/10).
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Table 7-13
Regression to the Mean in comparison group PBPM costs, original population: KTBH

Base year Base year Demonstration

PBPM level N PBPM period PBPM Change
< $500 592 $252 $1,979 $1,727
500-1,000 396 715 2,608 1,893
1,000-1,500 220 1,231 3,354 2,124
1,500-2,000 140 1,746 3,484 1,738
2,000-2,500 120 2,226 3,594 1,368
2,500-3,000 90 2,742 4,068 1,327
3,000-3,500 56 3,231 3,867 636
3,500-4,000 54 3,723 4,088 364
4,000-4,500 58 4,226 4,317 91
4,500-5,000 37 4,715 4,963 248
5,000-5,500 33 5,284 5,659 376
5,500-6,000 27 5777 8,001 2,225
> 6,000 128 8,574 6,958 -1,615
Mean 1,951 1,892 3,277 1,385
Median — 983 1,786 803

NOTES: Observations unweighted. PBPM = per beneficiary per month; KTBH = Key to Better
Health; N = number of beneficiaries.

SOURCE: Medicare 2004-2008 Part A & B claims; COSTRUNZ2-alt1(1/15/10).
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Table 7-14
Regression to the Mean in comparison group PBPM costs, refresh population: KTBH

Base year Base year Demonstration

PBPM level N PBPM period PBPM Change
< $500 296 $161 $2,626 $2,466
500-1,000 170 720 2,122 1,402
1,000-1,500 103 1,214 3,777 2,563
1,500-2,000 64 1,725 3,114 1,389
2,000-2,500 47 2,245 2,661 417
2,500-3,000 44 2,753 2,380 -373
3,000-3,500 41 3,231 2,289 -942
3,500-4,000 33 3,727 4,793 1,066
4,000-4,500 26 4,220 3,723 -498
4,500-5,000 17 4,814 3,881 -933
5,000-5,500 17 5,261 6,255 994
5,500-6,000 14 5,806 3,534 -2,272
> 6,000 69 9,698 6,507 -3,191
Mean 5,240 3,020 3,798 778
Median — 1,812 1,882 70

NOTES: Observations unweighted. PBPM = per beneficiary per month; KTBH = Key to Better
Health; N = number of beneficiaries.

SOURCE: Medicare 2004-2008 Part A & B claims; COSTRUNZ2-alt1(1/15/10).
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7.8 Multivariate Regression Tests of Intervention Savings

7.8.1 Original Sample

Three sets of regression coefficients in Table 7-15 test the intervention effect by using the
beneficiary’s base year PBPM cost (PBPM _base) to explain each beneficiary’s demonstration
period PBPM cost. Coefficients can be interpreted as differences between each beneficiary’s
demonstration and base year PBPM costs. In the first column of results controlling only for each
beneficiary’s base period PBPM cost, the intervention coefficient of -102 is insignificant
implying no statistically significant success in slowing beneficiary cost increases. This
intervention effect is almost identical to the $111 slower growth shown in Table 7-5.

The base period PBPM cost coefficient (0.391; p <.01), when combined with the
intercept coefficient, implies substantial RtoM effects on costs (= 0.391 - 1 = -0.609, the RtoM
effect). Imagine two comparison group beneficiaries, one with a relative low ($1,000) and
another with a relatively high ($6,000) PBPM cost in the base period. The predicted PBPM cost
of the initially “low cost” comparison beneficiary would increase 2.1-fold during the intervention
period, while the “high cost” beneficiary’s PBPM cost would decline by roughly one-third.13
Whereas cost differences were 6:1 in the base period, they would now be compressed to 2:1.

RtoM effects are quite substantial but clearly not in one direction. Including only high
cost beneficiaries in the original sample would clearly have produced even greater declines in
comparison group PBPM costs during the demonstration. Major cost increases did occur among
initially lower cost beneficiaries, as evidenced in Table 7-13. Also note that the standard error of
comparison group costs was slightly higher in the demonstration period, not lower (Table 7-5),
as might be expected with compression of costs.

The second regression model controls for which cost-risk group the beneficiary was in
during the base period. The key intervention coefficient is essentially unaffected and still
insignificant. This is true even though two of the three cost-risk groups are much more costly
than the neither group. The lack of effect is due to the initial balance of the intervention and
comparison groups. The PBPM base coefficient is even smaller, implying more RtoM within
each of the cost-risk groups.

13 The calculation is as follows based on Table 7-15, column 1:

PBPM[base] PBPM[demo] PBPM Change %Change
$1,000 $2,124 $1,124 +112%
$6,000 $4,079 -$1,921 -32%
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Table 7-15
KTBH Regression results: Intervention gross savings controlling for base period PBPM
and beneficiary characteristics: Original population

PBPM_ PBPM_ PBPM_
Demo PBPM_ Demo PBPM_  Demo PBPM_
Independent Variable Coefficient Demot Coefficient Demot Coefficient Demo't
Intercept 1,733 35.8 1,656 50.1 3,097 1.2
Intervention -102 14 -109 1.5 -111 1.5
PBPM_Base 0.391 25.2 0.282 10.9 0.289 10.9
High cost-high risk N/I N/I 1,016 6.6 1,087 7.0
High cost N/I N/I -251 1.6 -200 1.2
High risk N/I N/I 924 8.8 927 8.7
Male N/I N/I N/I N/I 75 1.1
Minority N/I N/I N/I N/I 244 0.3
Age 65-69 N/I N/I N/I N/I -286 0.4
70-74 N/I N/I N/I N/I -354 0.5
75-79 N/I N/I N/I N/I -336 0.4
80-84 N/I N/I N/I N/I -422 0.5
85+ N/I N/I N/I N/I -490 0.6
Medicaid N/I N/I N/I N/I 71.9 0.4
Disabled N/I N/I N/I N/I -28 0.0
Urban N/I N/I N/I N/I -1,142 0.5
LTCB N/I N/I N/I N/I 797 0.4
SNFB N/I N/I N/I N/I -303 2.5
R’ .085 102 106
N 6,832 6,832 6,832

NOTES: Dependent Variable: Beneficiary’s demonstration period PBPM cost. KTBH = Key to Better
Health; PBPM = per beneficiary per month; LTCB = long-term care beneficiaries; SNFB = skilled
nursing facility beneficiaries; N = number of beneficiaries.

Observations weighted by beneficiary’s fraction of eligible days during demonstration.
PBPM_Demo: Dependent variable: Beneficiary’s average PBPM during demonstration.
PBPM_Base: Beneficiary’s average PBPM in base period just prior to start date.

High Cost-High Risk: PBPM > $30,000 and HCC > 1.73 in base year.

High Cost: PBPM > $30,000 and HCC< 1.73.

High Risk: PBPM < $30,000 and HCC > 1.73.

LTCB, SNFB =1 if beneficiary had long-term care hospital or SNF payments in base year.
SOURCE: Medicare 2004-2008 Part A & B claims ; Cost4bl1-bbaker (1/19/10).
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In the third model controlling for beneficiary characteristics, the intervention coefficient
remains insignificant (-$111; t = 1.5). After controlling for the beneficiary’s base year PBPM
cost, the cost-risk group, and many other sociodemographic and utilization characteristics, we
still find no statistically reliable cost-saving intervention effect on the trend in Medicare PBPM
claims costs. All age coefficients for the over-65 elderly are negative and significant, implying
higher costs, on average, among the under-65 disabled population. Beneficiaries in a SNF prior
to the intervention had somewhat lower costs, controlling for their base period PBPM cost and
which cost-risk group they were in.

7.8.2 Refresh Sample

In the first column of refresh results in Table 7-16, controlling only for each beneficiary’s
base period PBPM cost, the intervention coefficient of -54.2 is insignificant, implying no
statistical difference between intervention and comparison groups in terms of average cost
changes, ceteris paribus. The base period PBPM cost coefficient (0.301; p < .01), when
combined with the intercept coefficient, again implies substantial RtoM of costs in the refresh
sample (=0.301 - 1 =-0.699, the RtoM effect).

The second regression model controls for which cost-risk group the beneficiary was in
during the base period. The key intervention coefficient remains insignificant. Two of the three
cost-risk groups show higher costs than the neither group after controlling for each beneficiary’s
base period cost and what cost-risk group they were in. The lack of effect of the high risk and
cost groups on the intervention effect is due to the initial balance of the intervention and
comparison groups. The PBPM _base coefficient declines somewhat, implying more RtoM
within each of the cost-risk groups.

In the third model, controlling for beneficiary characteristics, the intervention coefficient
remains highly insignificant (-$66; t = 0.6). After controlling for the beneficiary’s base year
PBPM cost, the cost-risk group, and many other sociodemographic and utilization
characteristics, we still find no cost-saving intervention effect on the trend in Medicare PBPM
claims costs. Only Medicaid eligibility among the many patient characteristics was statistically
significant and had somewhat higher costs controlling for all other variables.

7.9 Conclusion

PBPM costs showed considerable variability because of the nature of the population
selected for the demonstration, including a few very high cost beneficiaries with short spells of
eligibility. Nevertheless, the nearly 5,000 original (and 2,300 refresh) beneficiaries in the
intervention group and nearly 2,000 original (and 941 refresh) beneficiaries in the comparison
groups allowed us to detect an intervention savings rate as low as 6.5% to 9%, respectively.
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Table 7-16
KTBH Regression results: Intervention gross savings controlling for base period PBPM
and beneficiary characteristics: Refresh population

PBPM_ PBPM_ PBPM_
Demo PBPM _ Demo PBPM _ Demo PBPM _

Independent variable  Coefficient Demot Coefficient Demot Coefficient Demo't
Intercept 1,847 24.0 1,794 22.2 1,190 0.7
Intervention -54.2 0.5 -68.4 0.6 -66 0.6
PBPM_Base 0.301 14.2 0.246 7.1 0.266 7.4
High Cost-High Risk N/I N/I 624 2.7 653 2.8
High Cost N/I N/I -445 1.8 -368 1.5
High Risk N/I N/I 579 3.3 596 3.4
Male N/I N/I N/I N/I -13 0.1
Minority N/I N/I N/I N/I 255 1.8
Age 65-69 N/I N/I N/I N/I 388 0.2

70-74 N/I N/I N/I N/I 482 0.3

75-79 N/I N/I N/I N/I 464 0.3

80-84 N/I N/I N/I N/I 572 0.3

85+ N/I N/I N/I N/I 494 0.3
Medicaid N/I N/I N/I N/I 830 3.0
Disabled N/I N/I N/I N/I 720 0.4
Urban N/I N/I N/I N/I N/A N/A
LTCB N/I N/I N/I N/I -2,349 0.8
SNFB N/I N/I N/I N/I -291 1.4
R .058 N/I .066 N/I 072 N/I
N 3,266 N/I 3,266 N/I 3,266 N/I

NOTES: Dependent Variable: Beneficiary’s demonstration period PBPM cost. KTBH = Key to Better
Health; PBPM = per beneficiary per month; LTCB = long-term care beneficiaries; SNFB = skilled
nursing facility beneficiaries; N = number of beneficiaries.

Observations weighted by beneficiary’s fraction of eligible days during demonstration.
PBPM_Demo: Dependent variable: Beneficiary’s average PBPM during demonstration.
PBPM_Base: Beneficiary’s average PBPM in base period just prior to start date.

High Cost-High Risk: PBPM > $30,000 and HCC > 1.81 in base year.

High Cost: PBPM > $30,000 and HCC< 1.81.

High Risk: PBPM < $30,000 and HCC > 1.81.

LTCB, SNFB = 1 if beneficiary had long-term care hospital or SNF payments in base year.
SOURCE: Medicare 2004-2008 Part A & B claims; Cost4b1-bbaker (1/19/10).
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No statistically significant savings, however, were found for the intervention in either the
original or refresh sample. Costs rose $111 slower in the original intervention group (4.4% of
comparison costs), but savings needed to exceed $163 to be considered statistically significant.
The KTBH program may have performed slightly better with its refresh sample because
intervention costs increased $142 less than in the comparison group. This difference, however,
was still insignificant, as savings needed to be $224 to be considered statistically significant.

Because the KTBH program’s intervention and comparison groups were randomly
determined, no material imbalances were found across many cost, severity, and other patient
characteristics in the base period. Consequently, any slight differences that did exist in the
subsequent base year had little effect on our final conclusion of no significant savings.

Responding to KTBH’s request, CMS staff selected a very costly, complex set of
Medicare beneficiaries for their intervention and comparison groups. Mean per beneficiary per
month base year claims costs (weighted by fraction of time eligible for the intervention) were
approximately $1,800 in both groups, a figure considerably higher than in the general Medicare
population. As a result, the comparison group exhibited both rapidly rising costs during the
intervention period as well as extreme RtoM effects.

While the randomized experimental design should cancel out RtoM effects and isolate a
pure intervention effect, the large churning of beneficiaries from lower (higher) to higher (lower)
cost groups over time adds considerable statistical noise to the test of savings. Even still, we
would have considered the intervention to be a success if it had saved roughly 6.5% of costs. The
large increases in demonstration period costs in otherwise less costly beneficiaries in the base
period make it very difficult for intervention staff to target those at highest risk of increasing
costs. In fact, the greater is the potential for regression-to-the-mean, the greater the effort is
required to identify lower cost, lower utilizing beneficiaries to avoid expensive hospitalizations
in the near future. The “low cost” beneficiary was exacerbated by the one-year lag between
randomization and start date. Many originally high cost beneficiaries two years prior to start date
became much lower cost one year prior to start date.

Part of the problem comes from using the prospective HCC score as a selection indicator.
Although this score is based on cost weights that predict future costs, it may be biased in certain
ways against identifying the chronically ill and favoring those with acute flare-ups. While HCC
scores may correctly predict higher costs next period, on average, the higher the HCC score, the
greater the reduction in a beneficiary’s costs even though costs still may be higher than average.
In targeting beneficiaries, it is far more difficult for disease management groups to prospectively
focus on previously lower cost beneficiaries who are likely to experience large cost increases
than it is to target those during the intervention period who actually incur major flare-ups and
hospitalizations.
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CHAPTER 8
KEY FINDINGS FROM VILLAGEHEALTH’S KEY TO BETTER HEALTH
MEDICARE CARE MANAGEMENT FOR HIGH COST BENEFICIARIES
DEMONSTRATION EVALUATION

The purpose of this report is to present the findings from RTI International’s evaluation
of the Key to Better Health (KTBH) Medicare Care Management for High Cost Beneficiaries
(CMHCB) demonstration program. Our evaluation focuses upon three broad domains of inquiry:

= Implementation. To what extent was KTBH able to implement its program?
= Reach. How well did KTBH engage its intended audience?

= Effectiveness. To what degree was KTBH able to improve beneficiary and
provider satisfaction, improve functioning and health behaviors, improve clinical
quality and health outcomes, and achieve targeted cost savings?

Organizing the evaluation into these areas focuses our work on the policy needs of the
Centers for Medicare & Medicaid Services (CMS) as it considers the future of population-based
care management programs or other interventions in Medicare structured as pay-for-performance
initiatives. We use both qualitative and quantitative research methods to address a
comprehensive set of research questions within these three broad domains of inquiry.

8.1 Key Findings

In this section, we present key findings based upon the 36 months of KTBH operations
with its original population and 24 months with its refresh population. Our findings are based on
the experience of approximately 7,500 ill Medicare beneficiaries with chronic kidney disease
(CKD) assigned to an intervention or a comparison group. Six key findings on participation,
intensity of engagement in the KTBH program, beneficiary satisfaction and experience with care,
clinical quality, health outcomes, and financial outcomes have important policy implications for
CMS and future disease management or care coordination efforts among Medicare fee-for-
service (FFS) beneficiaries.

Key Finding #1: Several vulnerable subpopulations of Medicare FFS beneficiaries were less
likely to agree to participate in the KTBH demonstration program.

Of all KTBH intervention beneficiaries, 46% verbally consented to participate in the
CMHCB demonstration at some point during the intervention period. For the KTBH program,
we find that participants from the original population were healthier and younger than
beneficiaries who never participated. The very old (85 years of age and older), Medicaid
enrollees, institutionalized beneficiaries, those that died, and those with higher prospective and
concurrent HCC scores were less likely to be participants after controlling for baseline health
status through the use of the prospective HCC score. In the multivariate regression analysis, the
same baseline health status characteristics (e.g., prospective HCC risk score, PBPM costs, and
Charlson comorbidity indices) had no impact on the likelihood of participation after controlling
for baseline demographics and demonstration period health status. Beneficiaries with medium
and high concurrent HCC scores were more likely to be participants. This suggests that the
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KTBH program was unable to engage the historically sicker Medicare beneficiaries but did make
some inroads with engaging those with acute clinical deterioration as measured by the concurrent
HCC score. The results for the refresh population were similar to the original population, with
one noted difference: higher baseline Charlson comorbidity scores were positive predictors of
participation. These differences suggest that the KTBH program was more successful gaining
participation during the last 2 years of the program from sicker and more costly beneficiaries as
their program matured.

Key Finding #2: As the KTBH program matured, KTBH staff was more successful
targeting for intervention beneficiaries at high risk of hospitalization or who had been
hospitalized.

A cornerstone of the KTBH’s program was health coaching interactions with care
manager nurses. Nearly every participating beneficiary received at least one call or in-person
visit from a care manager in the last 18 months of the demonstration and over 60% received
more than 20 contacts during this same time period. Telephone contact was the most dominant
form of contact. In our multivariate regression modeling of likelihood of being in a high contact
versus low contact group for the original population, we found that beneficiary characteristics,
baseline characteristics, and demonstration period acute care utilization were not indicators of
being in the high contact category. A high concurrent HCC score, or health status measured
during the first 6 months of the demonstration period, was found to be a positive predictor of
being in the high contact group indicating that the KTBH staff made an effort to contact
beneficiaries that had progressive health issues. Among the refresh population, there was
evidence that KTBH staff made contact with beneficiaries who were at high risk of
hospitalization or who had been hospitalized during the demonstration period. Acute care
utilization was a strong predictor of more contacts. These findings suggest that the KTBH
program was successful in their effort to contact the refresh beneficiaries who were at high risk
of hospitalization or who had been hospitalized.

Key Finding #3: The KTBH program did not substantially improve beneficiary reported
experience with care, level of physical activity, and self-reported physical health.

The beneficiary survey was designed to obtain assessments directly from beneficiaries
about key outcomes of beneficiary experience of care, self-management, and physical and mental
function. We asked beneficiaries about the extent to which their health care providers helped
them to cope with their chronic condition. We supplemented this item with questions related to
two key components of the KTBH CMHCB intervention: helpfulness of discussions with their
health care team and quality of communication with their health care team. In addition, the
survey instrument collected information about beneficiary self-care frequency and self-efficacy
related to medications, diet, and exercise and Clinician and Group Adult Primary Care
Ambulatory Consumer Assessments of Health Plans Survey (CAHPS®) measures of
communication with health care providers. Last, the survey instrument included four physical
and mental health functioning measures.

The KTBH demonstration program employs strategies to improve quality of care for high
cost Medicare beneficiaries while reducing costs by empowering Medicare beneficiaries to better
manage their care. KTBH program staff hypothesized that lifestyle changes and better
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communication with providers will mitigate acute flare-ups in the chronic conditions.
Experiencing better health, beneficiaries should also be more satisfied that their health care
providers are effectively helping them to cope with their chronic medical conditions. Among the
19 outcomes covered by the survey, the KTBH program demonstrated one positive intervention
effect that resulted in the decrease of the depression symptoms, and one negative intervention
effect on discussing treatment choices within the self-management survey domain

Key Finding #4: KTBH had no positive intervention effects on six quality of care process
measures.

We have defined quality improvement for this evaluation as an increase in the rate of
receipt of claims-derived, evidence-based process-of-care measures. We selected three measures
appropriate for different populations of elderly beneficiaries: influenza vaccine for all
beneficiaries; low-density lipoprotein cholesterol (LDL-C) testing for beneficiaries with diabetes
or ischemic vascular disease (IVD); and rate of annual HbAlc testing for beneficiaries with
diabetes. We also create two ESRD-related measures: rate of progression to ESRD and rate of
fistula/graft placement prior to initiation of dialysis among beneficiaries who progress to ESRD.
Of the six measures, there were no statistically significant differences in the rate of receipt of
evidence-based care between the intervention and comparison original and refresh populations.

Over the course of the demonstration, the KTBH program had expected to increase rates
of adherence to evidence-based care. However, during the last year of its demonstration program,
we observe lower or very similar rates of adherence to the selected measures among its
intervention beneficiaries relative to the comparison group beneficiaries for all measures. We
also observe between roughly one-fourth to one-third of intervention beneficiaries in both the
original and refresh populations were not compliant during the last year of the KTBH
demonstration program despite focused efforts by KTBH staff to encourage beneficiaries to
become compliant with evidence-based care. These findings suggest that improving or sustaining
adherence to guideline concordant care in a cohort of ill Medicare FFS beneficiaries was more
challenging than originally envisioned.

Key Finding #5: The KTBH program did not reduce acute care utilization as measured by
rate of hospitalization, ER visits, or 90-day readmissions nor did the KTBH program have
any success reducing mortality or increasing the use of the Medicare hospice benefit.

During the course of the KTBH demonstration, we observed increasing rates of all-cause
and ACSC hospitalizations, ER visits, and 90-day readmissions in both the intervention and
comparison groups and for both the original and refresh populations. We observed no
statistically significant differential rates of hospitalizations, ER visits, or 90-day readmission—
either all-cause or for ambulatory care sensitive conditions—during the demonstration period
relative to the baseline period for either the original or refresh populations. These findings are
disappointing given the evidence that the KTBH staff made an effort to contact beneficiaries who
were at high risk of hospitalization or who had been hospitalized during the demonstration
period. Acute care utilization was a strong predictor of more contacts.

Further, we found no differential rate of mortality between the intervention and
comparison original and refresh populations. The only statistically significant finding was within
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the refresh population and their use of the Medicare hospice benefit; the median number of days
of hospice use was 14 days longer in the comparison group than in the intervention group.

Key Finding #6: Medicare cost growth in the intervention group was not different from the
rate of growth in the comparison group.

No statistically significant savings were found for the intervention in either the original or
refresh populations. Per beneficiary per month (PBPM) costs rose $111 slower in the original
intervention group (4.4% of comparison costs), but savings needed to exceed $163 to be
considered statistically significant. The KTBH program’s average monthly fee was $90 for the
original population. The KTBH program may have performed slightly better with its refresh
sample because intervention costs increased $142 less than in the comparison group. This
difference, however, was still insignificant, as savings needed to be $224 to be considered
statistically significant.

Because the KTBH program’s intervention and comparison groups were randomly
determined, no material imbalances were found across many cost, severity, and other patient
characteristics in the base period. Consequently, any slight differences that did exist in the
subsequent base year had little effect on our final conclusion of no significant savings.
Responding to KTBH’s request, CMS staff selected a very costly, complex set of Medicare
beneficiaries for their intervention and comparison groups. Mean per beneficiary per month base
year claims costs (weighted by fraction of time eligible for the intervention) were approximately
$1,800 in both groups, a figure considerably higher than in the general Medicare population. As
a result, the comparison group exhibited both rapidly rising costs during the intervention period
as well as extreme regression-to-the-mean effects.

8.2 Conclusion

Based on extensive qualitative and quantitative analysis of performance, we find that the
KTBH program had no success improving key processes of care or beneficiary experience with
care, self-management, or functional status, reducing acute care utilization or reducing mortality,
or increasing use of the Medicare hospice benefit. Although PBPM costs rose slower in the
original and refresh intervention groups relative to the comparison groups, statistically
significant savings were not achieved. The lack of program savings to offset monthly
management fees and lack of any impact on other outcomes cannot justify the KTBH model for
chronically ill Medicare fee-for-service beneficiaries with CKD on cost effectiveness grounds.

What might explain the lack of success in the KTBH demonstration program? One
explanation may be the targeting of beneficiaries at greatest risk of intensive, costly, service use
(as distinct from the need for general care management). Responding to the KTBH program’s
request, CMS selected a very costly, complex set of Medicare beneficiaries for their intervention
and comparison groups. Mean per beneficiary per month base year claims costs (weighted by
fraction of time eligible for the intervention) were approximately $1,800 in both groups, a figure
considerably higher than in the general Medicare population.

The KTBH program’s lack of success is not surprising in light of the extreme regression-
to-the-mean (RtoM) behavior that we observed among their selected beneficiaries. The KTBH
staff focused on those most likely to be major users of acute care services or who had been
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hospitalized. Yet, many of these beneficiaries experienced declines in use and costs regardless of
the intervention, as evidenced in the comparison group. The large increases in demonstration
period costs in otherwise less costly beneficiaries in the base period suggests that the intervention
staff should have targeted those at highest risk of increasing costs. In fact, the greater is the
potential for regression-to-the-mean, the greater the effort is required to identify lower cost,
lower utilizing beneficiaries to avoid expensive hospitalizations in the near future.

A second explanation may be their recruitment strategy. Given the KTBH program’s high
monthly management fee ($225 per month) and the population-based financial risk feature of
this demonstration, engagement of less than 50% of the intervention population required the
KTBH program to have been extremely successful in reducing costs associated with the
participating beneficiaries. The KTBH program was not successful in reducing hospitalizations
during the demonstration period. The lack of substantive improvements in acute care utilization
broadly across their intervention population translated into limited financial savings. And, their
targeting strategy was costly. Each contact cost was roughly $262 ($16.9 million in total fees
divided by 64,423 contacts) or over twice the national average payment amount for a face-to-
face office visit with an established patient with the highest level of complexity under the
Medicare Fee Schedule14.

And, a third explanation may be the model of intervention itself. Prior evaluations of
Medicare care management programs that were primarily telephonic have not demonstrated
savings sufficient to cover fees one-half the size of the KTBH program’s fee. A cornerstone of
the KTBH’s program was health coaching interactions with care manager nurses. Nearly every
fully participating beneficiary during the last 18 months of the program received at least one call
or in-person visit from a care manager and over 60% received more than 20 contacts during this
same time period. This is a relatively high contact rate compared to other care management
programs that we have evaluated. However, communicating by telephone with elderly and
disabled patients is complicated by the relatively high frequency of cognitive impairments, and
the most dominant form of contact was telephonic.

Furthermore, the nurse care managers were not part of the beneficiaries’ primary health
care teams, hindering their ability to directly interact with the beneficiaries’ primary providers,
either primary care physician or nephrologist, and effectively help facilitate changes in medical
care plans to mitigate deterioration in health status. The care manager served only as an adjunct
to the patients’ primary physicians with a stated goal of facilitating the relationship between the
patient and his or her community-based provider with a focus on CKD or other chronic issues.
Although the KTBH program established partnerships with a number of nephrologists in their
targeted geographic area, the total number of participating beneficiaries being treated by the
partners was small. Thus, the care managers had to interact with a large number of community-
based providers with whom they had little or no prior relationship. During our site visits, the care
managers cited several challenges working with theses physicians, most notably, obtaining
detailed clinical and laboratory data to clinically stage the beneficiaries” CKD status, and
concern voiced by the community-based providers that their patients would be “stolen” by the
partner nephrologists. Thus, the care managers had to implement a “shared care plan” with

14 National non-facility price of $124.79 for HCPCS code 99215 for 2009.
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community-based physicians and specialists that were not fully supportive of the KTBH
program. Lastly, by complementing, not substituting, for the primary care physician, the nurse
care managers were not directly determining whether a patient was admitted to a hospital or what
service intensity the beneficiaries would receive during the demonstration period.
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SUPPLEMENT 2A
DETAILED SPECIFICATIONS FOR THE CONSTRUCTION OF CLINICAL
ANALYTIC VARIABLES
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1. Health Status Variables
a.  Charlson Comorbidity Index SAS Code

Array all the diagnoses from the dataset and search for each of the codes in the Charlson
categories. If any are found, the category has a value of 1, else 0. Add weighted categories to
create Charlson score.

AMI=0; Acute Myocardial Infarction;
CHF=0; Congestive Heart Failure;
PVD=0; Peripheral VVascular Disease;
CVvD=0; Cerebrovascular Disease;
dementia=0; Dementia;

COPD=0; Chronic Pulmonary disease;
conn_tissuedz=0; Connective Tissue disease;
ulcer=0; Ulcer disease;

liverdz_mild=0; Mild liver disease;

diabetes=0; Diabetes without complications;
hemiplegia=0; Hemiplegia;

CRF=0; Moderate or severe renal disease;
DMwcc=0; Diabetes with complications;
neoplasia=0; Neoplasia;

leukemia=0; Leukemia;

lymphoma=0; Lymphoma;

liverdz_modsev=0; Moderate or severe liver disease;
cancer_mets=0; Metastatic solid tumor;

HIV=0; HIV/AIDS

array diag(6) diagl diag2 diag3 diag4 diag5 diag6;
doi=1to6;

dg3 = substr(diag(i),1,3);

dg4 = substr(diag(i),1,4);

select;

when (dg3='410") AMI=1;

when (dg3='428") CHF=1;

when (dg3='441" or dg4 in ('4439' '7854' 'V434")) PVD=1;

when (dg3 in ('430' '431' '432' '433' '434' '435' '436' '437' '438")) CVD=1,

when (dg3="290") dementia=1;

when (dg3 in ('490' '491' '492' '493' '494' '495' '496' '500' '501' '502' '503' '504' '505") or
dg4="5064") COPD=1;

when (dg3 in (‘710" '714' '725")) conn_tissuedz=1,

when (dg3 in ('531' '532' '533' '534")) ulcer=1;

when (dg3 in (‘571’)) liverdz_mild=1;

when (dg3 in ('250','249") or dg4 in ('7915','9623") or

&dx in ('V5867','99657")) diabetes=1;

when (dg3="342' or dg4="3441") hemiplegia=1;
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when (dg3 in ('582' '583' '585' '586' '588")) chronic renal failure=1;

when (dg4 in ('2504' '2505' '2506")) diabetes with complications=1;

when (dg3 in ('200' '201' '202' '203' '204")) lymphoma=1;

when (dg3 in ('205' '206' '207' '208")) leukemia=1;

when (dg3 in ('140' '141' '142' '143' '144' '145' '146' '147' '148' '149' '150' '151' '152' '153'
'154' '155''156' '157' '158' '159' '160' '161' '162' '163' '164' '165' '170' '171' '172' '174'
'175''176''179' '180' '181' '182' '183' '184' '185' '186' '187' '188' '189' '190" '191' '192'
'193''194' '195")) neoplasia=1,;

when (dg4 in ('5722' '5723' '5724' '5728"' '4560' '4561' '4562")) moderate to severe liver
disease=1;

when (dg3 in ('196' '197' '198' '199")) metastisized cancer =1,

when (dg3 in ('042' '043''044")) HIV=1;

otherwise;

end; end;

chscore=AMI + CHF + PVD + CVD + dementia + COPD + conn_tissuedz + ulcer +
liverdz_mild + diabetes + 2*hemiplegia + 2*CRF + 2*DMwcc + 2*neoplasia +
2*leukemia + 2*lymphoma + 3*liverdz_modsev + 6*cancer_mets + 6*HIV;

b. Chronic Conditions SAS code

%MACRO CHECKCC(DX);
DX4=SUBSTR(&DX,1,4);
DX3=SUBSTR(&DX,1,3);
DXL=SUBSTR(&DX,5,1);
IF DX4="4280' THEN CHF_CC=1;
IF ((41400'<=&DX<='41407") OR
(41000'<=&DX<='41092") OR
DX4 in (‘4142''4143''4148' '4149") OR
(4110 '<=&DX<='41189") OR
(4130'<=DX4<='4139") OR DX3='412") THEN CAD_CC=1;
IF (DX3 IN (496''492''493''494") OR DX4='4912") THEN
RESP_CC=1;
IF DX4="2500' or DX4="2490' THEN DIABWO_CC=1;
IF (2501'<=DX4<="2509' or '2491'<=DX4<='2499' or
DX4 in ('7915','9623") or &dx in ('\V/5867','99657')) THEN DIABC_CC=1;
IF (DX3='401") THEN HYPER_CC=1;
IF (DX3='424") THEN VALV _CC=1;
IF (DX3='425" THEN CARD_CC=1;
IF (DX3 IN ('584','586')) THEN RENFAIL_CC=1;
IF (DX4='4439") THEN PVD_CC=1;
IF (DX3="272") THEN LIPID_CC=1;
IF (DX3 IN ('427',426") THEN DYS_CC=1;
IF (DX3="290") THEN DEM_CC=1;
IF ((DX3 IN (434''433") & DXL="1") OR DX3='431' OR
&DX='V1259') THEN STROKE_CC=1;
IF (DX4 IN ('2504''4039','5811','5818",'5819",'5829",'5939",'5996','7100",
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'7531','7910") OR DX3 IN ('582','585") OR &DX="58381") THEN ACREN_CC=1;
IF DX4='7865' then CHPAIN_CC=1;

IF DX4 in ('5990','5999") THEN UTI_CC=1;

IF DX3="285' THEN ANEMIA_CC=1;

IF DX4='7807' THEN MALAISE_CC=1;

IF (&DX IN ('78002',78009','78093','78097',78039") OR DX4 IN ('7802',7804"))
THEN DIZZ_CC=1;

IF DX3='719' THEN JOINT_CC=1;

IF DX3="244' THEN THYROID_CC=1;

%MEND;

%LET CCDXLIST=%STR(CHF_CC CAD_CC RESP_CC DIABWO_CC DIABC_CC
HYPER_CC VALV_CC CARD_CC ACREN_CC RENFAIL_CC pPVD_CC
LIPID_CC DYS_CC DEM_CC STROKE_CC CHPAIN_CC UTI_CC ANEMIA_CC
MALAISE_CC DIZZ_CC JOINT_CC THYROID_CC);

c.  Ambulatory Care Sensitive Conditions (ACSCs).

%LET ACSCLIST = %STR(ALL DIAB CELL ASTHMA COPD CHF DHYD PNEU
SEPT STROKE UT));

%macro chkdx(diag);

dx3=substr(&diag,1,3);

dx4=substr(&diag,1,4);

all=1,;

if dx3="250" or dx4="7915' then diab=1,;

if dx3in ('681','682") then cell=1;

if dx3 in ('493") then asthma=1;

if dx3in ('491','492','494''496") then copd=1,;

if dx3='428' or &diag in ('40201','40211','40291','40401','40411','40491",

'39891','40403','40413','40493','78550','78551") then chf=1;

if dx4="2765' then dhyd=1,

if dx3in ('481','482','483','485','486") then pneu=1;

if dx3="038" then sept=1,

if dx3in ('434','436") then stroke=1;

if dx4 in ('5990','5999") then uti=1,

2. Hospitalization, Emergency Room and Readmission Analytic VVariables

To report descriptive statistics on the rates of ACSCs by location of service using claims files to
create of rates of ACSCs by location of service: 1) inpatient; 2) hospital outpatient department or
physician’s office; and ) ER/observation bed stays. For example, we will be examining the
number of inpatient cellulitis admissions per 1,000 beneficiaries, the number of physician
office/OPD visits per 1,000 beneficiaries, and the number of ER visits per 1,000 beneficiaries in
the baseline, and the last 12 months of the intervention period.
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A. Hospitalizations: Step 1 Combine transfer records as follows:

If the admission date (ADMSN_DT) or discharge date (DSCHRGDT) is missing on
the claim, or equal to “0,” set them equal to “from” (FROM_DT) and “through”
(THRU_DT) dates, respectively.

1.

Combine multiple claims that represent pieces of stays or transfers between hospitals,
or separately administered units of a single hospital, into a single record representing

an admission. Some records in the Inpatient claims file that look like new admissions
are actually transfers between or within facilities. This process uses all claims; do not
exclude claims for periods if ineligibility until after the transfers have been processed.

a.

b.

Create a claim type variable as CLMB_TYP = FAC_TYPE || TYPESRVC

Sort the data by HICNO FROM_DT THRU_DT

Designate the first record for each HICNO in the reference period as a new
admission.

If the length between reference record discharge date and next admission date is
more than one day, the next admission record is considered a new admission.

If the discharge status code of the reference record is not equal to 30, 02, 05, 61,
or 62 and the status code of the record previous to the reference record is not
equal to 30, 02, 05, 61, or 62, then the reference record is considered a new
admission. The definition of the discharge status codes are:

30: Still a patient

02: Discharged/transferred to other short term general hospital for inpatient care
05: Discharged/transferred to skilled nursing facility (SNF)

61: Discharged/transferred within this institution to a hospital-based Medicare-
approved swing bed (1/1/02)

62: Discharged to another IRF or IRF unit (1/1/02)

If the discharge status code of the record previous to the reference record is equal
to 30, 02, 05, 61, or 62 and the difference between the reference record’s
admission date and the record previous to the reference record’s admission date is
less than or equal to 1 day, then the reference record is considered a transfer.

If the discharge status code of the reference record is equal to 30, 02, 05, 61, or 62
and the discharge status code of the record previous to the reference record is not
equal to 30, 02, 05, 61, or 62, then the reference record is considered a new
admission.

. The length of stay is calculated, as described for the row 2 measure below. If the

length of stay is negative, the record is removed.

The system counts each unique admission falling within the reference period.
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J. Note that admission dates that fall within the reference period are counted even if
the discharge date falls outside of the reference period. Also note that, in some
cases, the system will be missing the later pieces of a stay that commences within
the period, especially when hospitals “split-bill” at calendar year-end, but the
admission will still be counted in the reference period.

B. Step 2: Create Causes of Hospitalization Analytic Variables: All cause and 10 ACSCs
(1) All cause hospitalizations:

Select if PDGNS_CD = any diagnosis code
(2) Heart failure hospitalization:
Select if PDGNS_CD = 428
40201
40211
40291
40401
40411
40491
39891
40403
40413
40493
78550
78551
(3) Diabetes hospitalization:
Select if PDGNS_CD = 250
7915
(4) Cellulitis:
Select if PDGNS_CD = 681
682
(5) Asthma hospitalization:
Select if PDGNS_CD = 493
(6) COPD and Chronic Bronchitis
Select if PDGNS_CD = 491
492
494
496
(7) Dehydration
Select if PDGNS_CD = 2765
(8) Bacterial Pneumonia
Select if PDGNS_CD = 481
482
483
485
486
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(9) Septicemia

Select if PDGNS_CD = 038
(10) Ischemic Stroke
Select if PDGNS_CD = 434
436
(11) UTI
Select if PDGNS_CD = 5990
5999

C. Emergency Room Visits, including observation stays

Calculate the number of beneficiary visits to a hospital’s outpatient emergency room (ER)
or for an observation stay during the reference period. Restrict the measure to ER and
observation visits identified on the Outpatient (OPD) claims file. Keep records with a
revenue center line item (REV_CNTR) equal to 045X or 0981 (emergency room care)
unless the HCPCS for the line item equals 70000 through 79999 or 80000 through 89999
(thus excluding claims where only radiological or pathology/laboratory services were
provided) for revenue code dates (REV_DT) that fall within the reference period. Keep
records with a revenue center line item (REV_CNTR) equal to 0762 (treatment of

observation room-observation room) for revenue code dates (REV_DT) that fall within the
reference period. This will capture ER claims for beneficiaries that were not subsequently
admitted to the hospital.

To capture ER visits that led to a hospitalization, claims are identified in the MedPAR
(inpatient) file. Keep records with revenue center code values of 0450-0459, 0981, and
0762. The diagnostic emergency room details are on the inpatient claim.

Count each of the 10 types of ACSC visits for a unique beneficiary on a unique date. If a
beneficiary has more than one visit on the same day, count them insofar as they are of

different types. That is, no one can have more than one “all cause” visits on a given day;
no one can have more than one CHF visit on a given day. A person can have a CHF visit
and a CAD visit on the same day, however. Visit type is the same as for hospitalizations.

D. 30-day Hospital Readmissions

Each admission within the reference period is eligible to be a readmission; that is, a single
beneficiary can be counted more than once if she/he had more than one hospital admission
during the period. Calculate all measures after handling transfers, as described in the
hospital admission specifications. After identifying unique hospital admissions in the
reference period, calculate the number of days between the admission date and the most
immediate previous discharge date, if any, from a short-stay acute-care inpatient hospital
department, for any reason, as identified in the Inpatient claims file. Flag as a 90-day
readmit, if admission date is less than or equal to 90 days from date of discharge. The
intervention period examined admissions during the period from 15 months through 3
months prior to the end of the demonstration and included readmissions through the end of
the demonstration period. We constructed: all cause readmission rates for all
hospitalizations and same cause readmission rates for the ten ambulatory care sensitive
conditions.

a. All cause readmissions after all cause hospitalizations
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b. Same cause readmissions for the 10 ACSCs.
Guideline Concordant Care

Quality of Care Variables

1) Rate of influenza shots during influenza season (September through February) for adults
— all beneficiaries (AMA, NQF endorsed measure — for patients > 50 years but we will
evaluate for all beneficiaries).

= Denominator: All beneficiaries with at least one day of eligibility in both baseline
and the demo period(s). (Note: we are not excluding those with egg allergies or
known adverse reaction to influenza vaccine in the past for simplification.)

= Numerator: Beneficiaries who receive a test between September 1 and February
28 (or 29" if a leap year (2004, 2008, 2012)) for the baseline or demo periods.

I.  For the KTBH original population, the dates would be as follows:
Baseline: 11/1/04 - 2/28/05; 9/1/05 — 10/31/05
Demo Period 1:  9/1/06 — 2/28/07
Demo Period 2:  11/1/07 — 2/29/08; 9/1/08 — 10/31/08
For the KTBH refresh population, the dates would be as follows:
Baseline: 11/1/05 - 2/28/06; 9/1/06 — 10/31/06
Demo Period 1: 11/1/07 — 2/29/08; 9/1/08 — 10/31/08

ii.  CPT Codes to define receipt of influenza vaccine in either physician
claims or OPD file: 90656, 90658, 90660, 90661, 90662, 90663, GO008

2) Rate of progression to ESRD

1. Denominator: All beneficiaries with any eligibility in the baseline and demo

period.
= Numerator: Beneficiaries who have ESRD during the demonstration period.

ESRD status during the demonstration period was determined using the
EDB.

3) Rate of annual HbA1lc testing — beneficiaries with diabetes in baseline (Alliance, NQF
endorsed measure — exclusive of CPT Il or LOINC codes for identification of test being

performed).

= Denominator: All beneficiaries with diabetes identified in the baseline
period and at least one day of eligibility in both baseline and the demo
period.

= Numerator: Beneficiaries who have a claim for a test as defined by CPT
codes in the physician and OPD file: 83036, 83037.
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4) Rate of annual low-density lipoprotein cholesterol (LDL-C) testing — beneficiaries with
diabetes or ischemic vascular disease (Alliance, NQF endorsed for diabetes and NCQA,
NQF endorsed for ischemic vascular disease — exclusive of CPT Il or LOINC codes for
identification of test being performed).

Denominator A: All beneficiaries with diabetes identified in the baseline period
and at least one day of eligibility in both baseline and the demo periods.

Denominator B: All beneficiaries with ischemic vascular disease identified in the
baseline period and at least one day of eligibility in both baseline and the demo
periods.

Numerator: Beneficiaries who have a claim for a test as defined by CPT codes in
the physician and OPD file: 80061, 83715, 83700, 83716, 83701, 83704, 83721.

5) Rate of fistula/graft placement prior to initiation of dialysis

Denominator: All beneficiaries with initiation of hemodialysis in the demo
period.

Numerator: Beneficiaries who have a claim for a graft or fistula prior to the
initiation of hemodialysis.

CPT codes for physician claims to indicate a graft or fistula: 36830, 36818,
36819, 36820, 36821, 36825. Retain first date if multiple claims are present.
Select only claims for evaluation that have one of the following primary diagnosis
codes provided by KTBH:

if dx3in ('160','580','581','582','583",'584','585','586",'587','588",

'591','954") or dx4 in ('1890','1899','2230",'2504','2714','2741','4401",
'4421''4473''5724''5800','5804','5808','5809','5810','5811','5812','5813,
'5818','5819','5820",'5821",'5822",'5824','5828','5829','5830",'5831','5832",
'5834','5836','5837','5838','5839','5845','5846','5847','5848','5849','5851",
'5852','5853','5854','5855','5856','5859','5880','5881",'5888','5889','6421",
'6462','7532','7944") or &diag in ('23691','25040','25041','25042','25043',
'28311','40301','40311','40391','40402','40403','40412','40413','40492",
'40493','58081','58089','58181','58189','58281",'58289','58381','58389',
'58881','58889','75312",'75313','75314','75315','75316','75317','75319'")
Initiation of hemodialysis: Inpatient or outpatient claims with revenue center
code: 0801, 0820, 0821, 0825, 0829. Identify first date.
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Supplement Table 4A-1
Characteristics of the KTBH CMHCB demonstration program intervention and
comparison populations: Original population

Rate per Rate per
100" 100"
Characteristics I C lvs. C p
Total number of beneficiaries 4,882 1,951 — —
Full time equivalent 3,753 1,511 — —
Beneficiary characteristics
Aged-in (vs. disabled) 87.1 87.1 0.0 N/S
In Medicaid (vs. not in Medicaid) 4.8 4.3 0.5 N/S
Male (vs. female) 47.3 48.2 -0.8 N/S
Urban (vs. rural) 100.0 100.0 0.0 N/S
Age
Mean 74.8 74.7 0.1 N/S
<65 12.9 13.1 -0.2 N/S
65-69 114 11.0 0.4 N/S
70-74 18.7 20.1 -1.4 N/S
75-79 23.5 22.0 1.4 N/S
80-84 16.9 18.6 -1.7 N/S
85+ 16.7 15.2 1.5 N/S
Race
White 80.9 80.8 0.1 N/S
African American 11.8 11.9 -0.1 N/S
Other 7.1 7.1 0.0 N/S
Unknown 0.2 0.2 0.1 N/S
Health status
Recalculated HCC score
Mean 1.4 14 0.0 N/S
Low: > 1.35 and < 2.00 37.9 36.5 1.4 N/S
Medium: > 2.00 and < 3.10 33.3 35.4 -2.0 N/S
High: > 3.10 28.8 28.1 0.6 N/S
Baseline PBPM low 35.6 36.4 -0.8 N/S
Baseline PBPM medium 345 334 1.1 N/S
Baseline PBPM high 29.9 30.2 -0.3 N/S
Charlson comorbidity index—mean 3.1 3.1 0.1 N/S

(continued)
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Supplement Table 4A-1 (continued)
Characteristics of the KTBH CMHCB demonstration program intervention and
comparison populations: Original population

Rate per Rate per
100" 100"
Characteristics I C lvs.C p
Chronic conditions
HF 23.7 22.3 14 N/S
Coronary artery disease 45.6 47.0 -1.4 N/S
Other respiratory disease 20.3 20.5 -0.1 N/S
Diabetes without complications 36.3 36.4 -0.1 N/S
Diabetes with complications 18.1 17.5 0.6 N/S
Essential hypertension 60.2 60.4 -0.1 N/S
Valve disorders 8.9 8.3 0.6 N/S
Cardiomyopathy 5.1 4.7 0.4 N/S
Acute & chronic renal disease 32.6 30.2 2.4 N/S
Renal failure 11.0 11.3 -0.3 N/S
Peripheral vascular disease 6.8 6.6 0.2 N/S
Lipid metabolism disorders 27.9 27.6 0.3 N/S
Cardiac dysrhythmias & conduction disorders 254 26.5 -11 N/S
Dementias 34 3.3 0.1 N/S
Strokes 5.2 5.3 -0.1 N/S
Chest pain 10.7 10.9 -0.2 N/S
Urinary tract infection 14.8 14.4 0.4 N/S
Anemia 25.8 25.9 0.0 N/S
Malaise & fatigue (including CFS) 4.6 5.0 -0.3 N/S
Dizziness, syncope, convulsions 11.9 11.9 0.1 N/S
Disorders of joint 9.1 8.8 0.3 N/S
Hypothyroidism 9.7 9.2 0.6 N/S
NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; | = intervention population; C = comparison population; HCC = Hierarchical Condition

Category; HF = heart failure; CFS = chronic fatigue syndrome.

! Numbers reported for the intervention periods include only persons who have some baseline

eligibility.

Counts of beneficiaries are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the program.

* denotes statistical significance at the 5% level; ** denotes statistical significance at the 1% level.
N/S means not statistically significant.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/tableKTBH-3.sas 27APR2010.

3
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Supplement Table 4A-2

Characteristics of the KTBH CMHCB demonstration program intervention and

comparison populations: Refresh population

Rate per Rate per
100" 100"
Characteristics I C lvs.C p
Total number of beneficiaries 2,326 941 — —
Full time equivalent 1,977 802 — —
Beneficiary characteristics
Aged-in (vs. disabled) 88.9 89.2 -0.3 N/S
In Medicaid (vs. not in Medicaid) 4.1 4.9 -0.9 N/S
Male (vs. female) 49.8 50.4 -0.5 N/S
Urban (vs. rural) 100.0 100.0 0.0 N/S
Age
Mean 75.3 75.2 0.1 N/S
<65 11.1 10.8 0.4 N/S
65-69 12.2 13.0 -0.7 N/S
70-74 18.6 18.1 0.5 N/S
75-79 21.9 23.8 -1.9 N/S
80-84 17.6 18.2 -0.6 N/S
85+ 18.5 16.3 2.2 N/S
Race
White 81.0 81.8 -0.9 N/S
African American 10.9 9.9 1.1 N/S
Other 7.8 8.2 -0.4 N/S
Unknown 0.3 0.1 0.2 N/S
Health Status
Recalculated HCC score
Mean 1.5 1.5 0.0 N/S
Low: > 1.35 and < 2.00 34.7 35.2 -0.5 N/S
Medium: > 2.00 and < 3.10 34.1 36.4 -2.4 N/S
High: > 3.10 31.2 28.4 2.8 N/S
Baseline PBPM low 34.4 34.2 0.3 N/S
Baseline PBPM medium 34.6 36.3 -1.7 N/S
Baseline PBPM high 31.0 29.6 1.5 N/S
Charlson comorbidity index—mean 3.4 34 0.0 N/S
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Supplement Table 4A-2 (continued)
Characteristics of the KTBH CMHCB demonstration program intervention and
comparison populations: Refresh population

Rate per Rate per
100" 100"
Characteristics I C lvs.C p
Chronic conditions
HF 29.8 28.7 1.1 N/S
Coronary artery disease 48.8 49.0 -0.2 N/S
Other respiratory disease 22.0 25.2 -3.2 N/S
Diabetes without complications 40.3 40.1 0.2 N/S
Diabetes with complications 23.0 25.1 -2.1 N/S
Essential hypertension 67.7 67.7 0.0 N/S
Valve disorders 14.0 13.2 0.9 N/S
Cardiomyopathy 9.0 9.6 -0.6 N/S
Acute & chronic renal disease 44.6 454 -0.8 N/S
Renal failure 14.8 17.4 -2.6 N/S
Peripheral vascular disease 10.0 11.7 -1.7 N/S
Lipid metabolism disorders 47.6 50.0 -2.5 N/S
Cardiac dysrhythmias & conduction disorders 33.7 31.9 1.9 N/S
Dementias 2.2 2.0 0.2 N/S
Strokes 6.4 3.6 2.8 ke
Chest pain 14.3 13.1 1.2 N/S
Urinary tract infection 12.3 13.9 -15 N/S
Anemia 28.9 30.8 -1.9 N/S
Malaise & fatigue (including CFS) 115 13.2 -1.7 N/S
Dizziness, syncope, convulsions 14.2 14.2 0.0 N/S
Disorders of joint 13.3 14.4 -1.1 N/S
Hypothyroidism 11.4 11.8 -0.4 N/S
NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; | = intervention population; C = comparison population; HCC = Hierarchical Condition

Category; HF = heart failure; CFS = chronic fatigue syndrome.

! Numbers reported for the intervention periods include only persons who have some baseline

eligibility.

Counts of beneficiaries are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the program.

* denotes statistical significance at the 5% level; ** denotes statistical significance at the 1% level.
N/S means not statistically significant.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/tableKTBH-3.sas 27APR2010.

3
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Supplement Table 4A-3
Characteristics of the KTBH CMHCB demonstration program intervention population by
participation status: Original population

Any > 75% Never
participation participation participated P vs. NP
Rate per Rate per Rate per Rate per

Characteristics 100" 100" 100" 100" ¥
Total number of beneficiaries 2,284 1,256 2,598 — —
Full time equivalent 1,947 1,256 1,806 — —
Beneficiary characteristics
Aged-in (vs. disabled) 86.6 84.3 87.7 -1.1 N/S
In Medicaid (vs. not in Medicaid) 4.1 3.3 55 -14 *
Male (vs. female) 46.0 45.9 48.8 -2.8 N/S
Urban (vs. rural) 100.0 100.0 99.9 0.1 N/S
Age

Mean 74.1 73.4 75.5 -14 *k

<65 13.4 15.7 12.3 1.1 N/S

65-69 12.4 11.9 10.3 2.2 *

70-74 19.5 19.7 17.9 1.6 N/S

75-79 25.1 26.4 21.7 3.5 *k

80-84 16.2 15.3 17.6 -14 N/S

85+ 13.4 11.0 20.3 -6.9 *k
Race

White 80.3 79.6 81.6 -14 N/S

African American 12.5 14.2 11.1 14 N/S

Other 7.0 6.0 7.1 -0.1 N/S

Unknown 0.2 0.3 0.2 0.0 N/S
Health status
Recalculated HCC score

Mean 14 14 15 -0.1 *k

Low: >1.35and < 2.00 38.9 39.0 36.8 2.0 N/S

Medium: > 2.00 and < 3.10 33.3 32.3 33.4 -0.1 N/S

High: > 3.10 27.8 28.7 29.8 -1.9 N/S

Baseline PBPM low 33.6 32.5 37.8 -4.2 *k

Baseline PBPM medium 37.6 36.9 31.1 6.5 *k

Baseline PBPM high 28.8 30.6 31.0 -2.2 N/S

Charlson comorbidity index—mean 3.2 3.3 3.1 0.1 *
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Supplement Table 4A-3 (continued)
Characteristics of the KTBH CMHCB demonstration program intervention population by
participation status: Original population

Any > 75% Never
participation participation participated P vs. NP
Rate per Rate per Rate per  Rate per

Characteristics 100" 100" 1002 100" p

Chronic conditions
HF 22.4 23.2 25.2 -2.7 *
Coronary artery disease 47.1 49.7 44.1 3.0 *
Other respiratory disease 19.4 18.0 21.3 -1.9 N/S
Diabetes without complications 37.1 40.6 354 1.7 N/S
Diabetes with complications 194 21.1 16.6 2.8 *
Essential hypertension 60.5 61.3 60.0 0.5 N/S
Valve disorders 9.2 9.7 8.5 0.7 N/S
Cardiomyopathy 5.3 6.4 4.9 0.4 N/S
Acute & chronic renal disease 35.6 37.4 29.5 6.1 *x
Renal failure 10.6 10.6 11.3 -0.7 N/S
Peripheral vascular disease 7.4 7.0 6.2 11 N/S
Lipid metabolism disorders 30.7 32.3 24.8 5.9 bl
Cardiac dysrhythmias & conduction
disorders 26.3 28.0 24.5 1.8 N/S
Dementias 14 1.0 55 -4.1 faled
Strokes 5.3 5.5 51 0.2 N/S
Chest pain 11.8 12.7 9.5 24 bl
Urinary tract infection 12.0 10.7 17.9 -5.9 bl
Anemia 26.5 27.4 25.1 14 N/S
Malaise & fatigue (including CFS) 5.1 5.2 4.1 1.0 N/S
Dizziness, syncope, convulsions 11.8 11.9 12.1 -0.3 N/S
Disorders of joint 9.6 10.0 8.6 1.0 N/S
Hypothyroidism 10.2 10.4 9.2 1.0 N/S

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; P = participating; NP = nonparticipating; C = comparison population; HCC = Hierarchical
Condition Category; HF = heart failure; CFS = chronic fatigue syndrome.

! Numbers reported for the intervention periods include only persons who have some baseline eligibility.

2 Counts of beneficiaries are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the program.

¥ * denotes statistical significance at the 5% level; ** denotes statistical significance at the 1% level.
N/S means not statistically significant.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/tables/tableKTBH-4.sas 27 APR2010.
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Supplement Table 4A-4
Characteristics of the KTBH CMHCB demonstration program intervention population by
participation status: Refresh population

Any > 75% Never
participation participation participated P vs. NP
Rate per Rate per Rate per  Rate per

Characteristics 100*? 100" 100" 100" p
Total number of beneficiaries 1,037 599 1,289 - -
Full time equivalent 918 599 1,059 - -
Beneficiary characteristics
Aged-in (vs. disabled) 89.5 89.2 88.4 1.1 N/S
In Medicaid (vs. not in Medicaid) 3.3 3.4 4.8 -1.5 N/S
Male (vs. female) 52.4 52.6 47.6 4.8 *
Urban (vs. rural) 100.0 100.0 100.0 0.0 -
Age

Mean 75.4 74.9 75.2 0.1 N/S

<65 10.6 11.0 11.6 -1.0 N/S

65-69 14.3 17.7 10.5 3.8 *x

70-74 17.8 18.5 19.3 -14 N/S

75-79 21.8 19.4 22.0 -0.2 N/S

80-84 17.7 16.6 17.5 0.2 N/S

85+ 17.8 16.9 19.2 -14 N/S
Race

White 82.2 81.0 79.9 2.4 N/S

African American 12.0 12.0 10.0 2.1 N/S

Other 5.4 6.7 9.8 -4.3 *x

Unknown 0.3 0.2 0.4 -0.1 N/S
Health status
Recalculated HCC score

Mean 1.6 1.6 14 0.3 *k

Low: > 1.35 and < 2.00 29.8 31.6 38.9 -9.1 ol

Medium: > 2.00 and < 3.10 34.3 33.9 33.9 0.4 N/S

High: > 3.10 35.8 34.6 27.2 8.6 *x

Baseline PBPM low 29.3 30.6 38.9 -9.5 *k

Baseline PBPM medium 36.0 37.0 33.3 2.7 N/S

Baseline PBPM high 34.6 32.3 27.9 6.8 *x

Charlson comorbidity index—mean 3.9 3.8 3.1 0.8 **

(continued)
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Supplement Table 4A-4 (continued)
Characteristics of the KTBH CMHCB demonstration program intervention population by
participation status: Refresh population

Any > 75% Never
participation participatio participated P vs. NP
Rate per n Rate per Rate per  Rate per

Characteristics 100" 100" 100" 100" p®

Chronic conditions
HF 35.5 31.8 24.9 10.6 *x
Coronary artery disease 55.3 53.8 43.1 12.3 faled
Other respiratory disease 25.1 25.2 19.3 5.8 *x
Diabetes without complications 449 45.9 36.2 8.7 *x
Diabetes with complications 26.8 28.7 19.8 7.0 bl
Essential hypertension 73.2 72.8 62.8 104 *x
Valve disorders 17.7 17.8 10.8 6.8 *k
Cardiomyopathy 11.5 9.6 6.9 4.6 faled
Acute & chronic renal disease 49.9 50.7 40.0 9.9 *x
Renal failure 17.2 17.3 12.7 4.4 *x
Peripheral vascular disease 12.0 10.9 8.3 3.7 bl
Lipid metabolism disorders 52.5 50.4 43.3 9.1 *x
Cardiac dysrhythmias & conduction
disorders 38.5 37.6 29.6 8.8 xx
Dementias 1.9 19 24 -0.5 N/S
Strokes 7.1 1.4 5.8 1.3 N/S
Chest pain 16.3 155 12.6 3.7 *
Urinary tract infection 13.7 13.6 111 2.6 N/S
Anemia 31.1 30.9 27.0 4.0 *
Malaise & fatigue (including CFS) 14.2 12.2 9.1 5.0 faled
Dizziness, syncope, convulsions 15.6 154 12.9 2.7 N/S
Disorders of joint 12.5 10.7 14.0 -1.5 N/S
Hypothyroidism 12.0 111 10.9 1.1 N/S

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; P = participating; NP = nonparticipating; C = comparison population; HCC = Hierarchical
Condition Category; HF = heart failure; CFS = chronic fatigue syndrome.

! Numbers reported for the intervention periods include only persons who have some baseline
eligibility.

Counts of beneficiaries are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the program.

* denotes statistical significance at the 5% level; ** denotes statistical significance at the 1% level.
N/S means not statistically significant.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: H:/project/07964/025 hiccup/pgm/larsen/programs/ktbh/tables/tableKTBH-4.sas 27 APR2010.
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Supplement Table 4A-5
Participation rates during the first 6 months of the KTBH CMHCB demonstration by
beneficiary characteristics, baseline characteristics, and intervention period health status:
Original and refresh populations

Characteristics Original (%) Refresh (%)
Overall participation rate™” 42 42
Beneficiary characteristics
Male 41 44
Female 43 40
White 41 43
African American/other/unknown 45 39
Age < 65 years 47 38
Age 65-74 46 45
Age 75-84 43 42
Age 85 + years 31 40
Medicaid 37 35
Non-Medicaid 42 42
Baseline characteristics
Baseline HCC score low 45 37
Baseline HCC score high 39 47
Low baseline PBPM 40 36
High baseline PBPM 40 45
Baseline Charlson score low 43 33
Baseline Charlson score high 42 49
Demonstration period health status
Died 33 43
Alive 46 42
Institutionalized 8 14
Not institutionalized 47 43
Concurrent HCC score low 42 36
Concurrent HCC score high 39 45
Number of participants 1,953 942
Number of total beneficiaries 4,660 2,239

NOTES: KTBH = VillageHealth’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; HCC = Hierarchical Condition Category; PBPM = per beneficiary per month.

! Numbers reported for the intervention periods include only persons who have some baseline
eligibility.

Counts of beneficiaries are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the program.

Data Sources: RT1 analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.

Program: partab2.sas 27APR2010.
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Supplement Table 4A-6
Logistic regression modeling results comparing beneficiaries that participated at least one
eligible month in the first 6 months of the KTBH CMHCB demonstration to all other
intervention beneficiaries: original population™?

Model 1A 3 Model 1B p3

OR P OR

Intercept 0.90 ol 0.90 **
Beneficiary Characteristics

Male 0.86 * 0.87 *

African American/Other/Unknown 111 1.19 *

Age < 65 years 1.02 1.10

Age 75-84 0.91 0.96

Age 85 + years 0.52 wx 0.74 **

Medicaid 0.73 * 0.64 **
Baseline Characteristics

Baseline HCC Score Medium 0.98

Baseline HCC Score High 0.98

Medium Baseline PBPM 1.25 *x

High Baseline PBPM 1.16

Baseline Charlson Score Medium 0.88

Baseline Charlson Score High 0.95
Demonstration Period Health Status

Died 0.80 **

Institutionalized 0.10 **

Concurrent HCC Score Medium 1.14

Concurrent HCC Score High 1.16

Number of Cases 4,876 4,876

Chi-Square (p<) 71.68 ** 468.71 **

Pseudo R-square 0.01 0.09

NOTES: KTBH = Care Level Management; CMHCB = Care Management for High Cost Beneficiaries;
OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per month.

! Numbers reported for the intervention periods include only persons who have some baseline eligibility.

2 The regressions are adjusted for CMHCB program eligibility during the first 6 months the Care
Management Organization (CMO) was active in the demonstration.

¥ * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $567. The baseline Charlson score reference group is LT 3. The concurrent HCC
score reference group is .696 or less.

Data Sources: RTI analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: bene03 partab3, partab4 27APR2010
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Supplement Table 4A-7
Logistic regression modeling results comparing beneficiaries that participated at least one
eligible month in the first 6 months of the KTBH CMHCB demonstration to all other
intervention beneficiaries: refresh population*?

Model 1A 3 Model 1B p3

OR P OR
Intercept 0.78 * 0.43 **
Beneficiary Characteristics
Male 1.14 1.02
African American/Other/Unknown 0.89 0.92
Age < 65 years 0.76 0.71 *
Age 75-84 0.90 0.89
Age 85 + years 0.83 0.92
Medicaid 0.77 0.96
Baseline Characteristics
Baseline HCC Score Medium 1.15
Baseline HCC Score High 1.22
Medium Baseline PBPM 1.00
High Baseline PBPM 0.95
Baseline Charlson Score Medium 1.65 **
Baseline Charlson Score High 1.80 **
Demonstration Period Health Status
Died 1.01 kel
Institutionalized 0.17 **
Concurrent HCC Score Medium 1.38 **
Concurrent HCC Score High 1.36 **
Number of Cases 2,325 2,325
Chi-Square (p<) 10.11 97.65 **
Pseudo R-square 0.00 0.04

NOTES: KTBH = Village Health’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per
month.

! Numbers reported for the intervention periods include only persons who have some baseline eligibility.

2 The regressions are adjusted for CMHCB program eligibility during the first 6 months the Care
Management Organization (CMO) was active in the demonstration.

¥ * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $527. The baseline Charlson score reference group is LT 3. The concurrent HCC
score reference group is .805 or less.

Data Sources: RT1 analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: bene03 partab3, partab4 27APR2010
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Supplement Table 4A-8
Logistic regression modeling results comparing beneficiaries that participated at least one
eligible month in the KTBH CMHCB demonstration to all other intervention beneficiaries:
original population®?

Model 2 3
OR P
Intercept 1.16
Beneficiary Characteristics
Male 0.86 *
African American/Other/Unknown 1.18
Age < 65 years 1.04
Age 75-84 0.97
Age 85 + years 0.77 *
Medicaid 0.59 **
Baseline Characteristics
Baseline HCC Score Medium 0.97
Baseline HCC Score High 1.00
Medium Baseline PBPM 1.29 wx
High Baseline PBPM 1.09
Baseline Charlson Score Medium 0.91
Baseline Charlson Score High 1.07
Demonstration Period Health Status
Died 0.86
Institutionalized 0.10 wx
Concurrent HCC Score Medium 1.20 *
Concurrent HCC Score High 1.37 *x
Number of Cases 4,882
Chi-Square (p<) 360.04 **
Pseudo R-square 0.07

NOTES: KTBH = Village Health’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per
month.

! Numbers reported for the intervention periods include only persons who have some baseline eligibility.

2 The regressions are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the demonstration.

¥ * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $567. The baseline Charlson score reference group is LT 3. The concurrent HCC
score reference group is .696 or less.

Data Sources: RT1 analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: bene03 partabl.sas 27APR2010
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Supplement Table 4A-9
Logistic regression modeling results comparing beneficiaries that participated at least one
eligible month in the KTBH CMHCB demonstration to all other intervention beneficiaries:
refresh population™?

Model 2 3
OR P

Intercept 0.44 e
Beneficiary Characteristics

Male 1.06

African American/Other/Unknown 0.92

Age < 65 years 0.79

Age 75-84 0.92

Age 85 + years 0.97

Medicaid 0.90
Baseline Characteristics

Baseline HCC Score Medium 1.18

Baseline HCC Score High 1.30

Medium Baseline PBPM 0.96

High Baseline PBPM 0.99

Baseline Charlson Score Medium 1.74 **

Baseline Charlson Score High 1.82 **
Demonstration Period Health Status

Died 0.96

Institutionalized 0.15 **

Concurrent HCC Score Medium 141 **

Concurrent HCC Score High 1.72 **

Number of Cases 2,326

Chi-Square (p<) 111.81 **

Pseudo R-square 0.05

NOTES: KTBH = Village Health’s Key to Better Health; CMHCB = Care Management for High Cost
Beneficiaries; OR = odds ratio; HCC = Hierarchical Condition Category; PBPM = per beneficiary per
month.

! Numbers reported for the intervention periods include only persons who have some baseline eligibility.

2 The regressions are adjusted for CMHCB program eligibility during the entire period the Care
Management Organization (CMO) was active in the demonstration.

¥ * denotes statistical significance at the 5% level;** denotes statistical significance at the 1% level.

The baseline HCC score reference group is <2. The age reference group is 65-74 years. The PBPM
reference group is LT $527. The baseline Charlson score reference group is LT 3. The concurrent HCC
score reference group is .805 or less.

Data Sources: RT1 analysis of 2004-2008 Medicare enrollment, eligibility, claims and encounter data.
Program: bene03 partabl.sas 27APR2010
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SUPPLEMENT 7A
REGRESSION-TO-THE-MEAN

Regression-to-the-mean (RtoM) cannot be quantified simply by tracking the change in
mean PBPM costs because of secular changes in costs of a particular group. RtoM more
specifically refers to low (high) initial costs gravitating to the mean cost over time which could
be rising or falling due to other factors. It would be possible to observe a rising PBM mean cost
still with significant RtoM. Unbiased random sampling of a chronically ill population should
have most of the positive and negative changes in beneficiary PBPM costs cancelling out,
leaving the secular growth trend. A “biased” sample of high cost chronically ill, by contrast,
should produce more declines in costs than increases and a lower (negative?) cost trend.

To estimate the impact of RtoM, we specify the following equation:

APBPMy, = PBPM, - PBPMy, = o + p[PBPM,, - PBPM,*] + BStatus, + & (7.1a)

= APBPMy, =the change in PBPM cost between the base period (b) and current
period (t) for the p-th patient.

« PBPMy, PBPMy, = the p-th patient’s average PBPM cost in the current and base
periods, respectively.

« PBPMy* =the mean PBPM cost for all patients in the base period.
= Status, = 1 if patient in the intervention group; 0 otherwise.

The growth in a beneficiary’s PBPM cost from base to demonstration period is assumed
to have a secular component, ¢, for the control group and o + B for the intervention group.
Regression to the mean is captured by p . Beneficiaries with greater than average base year
PBPM costs should exhibit lower PBPM costs in the demonstration period while those with
below-average PBPM costs should exhibit growth in their PBPM costs, after adjusting for the
secular trend in Medicare spending. Therefore, we assume that p < 0 and we should observe a
compression in PBPM costs towards the secular mean rate over time. No regression to the mean
would result in an estimate of p = 0. Solving equation 7.1a for PBPM, gives

PBPMy, = (a - BStatus, - pPBPMp*) + (1 + p)PBPMy, (7.2)
or
PBPMy, = yp + 6PBPMy, (7.3)

where y, = (a - BStatusp - pPPBPM,*) = the overall mean secular growth in PBPM costs that
varies only by which study group to patient isin, and 6 = (1 +p), orp=0-1.
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The ANCOVA regression specification is represented by equation 7.3. The intervention
effect, B, can also be separated out of y, . The smaller the estimate of 0, the greater is the
regression to the mean. For example, if the estimate of 0 =0.20, then p=1-.20 = -.80,
implying very substantial regression to the mean. Relative to secular growth, a $100 higher base
year PBPM cost versus the mean would lower current period costs by $80 and vice-versa for a
beneficiary with a base period PBPM cost of $100 less than average. At PBPMy,, = $500 for the
control group, the expected current period PBPMy, = $1,320, an increase of $820. At PBPMy,, =
$2,500, the current period PBPMy, = $1,720, a $780 decrease.
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